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^oT, H4 (C) KfaXZftX7fiZlM> X 9 aV7 , 4 4 B C©i^^)ffii:(i> 

¥«1 0 KtetfZ&W-m 1 0 s s>«/N4EliS 1 0 aOffJEMW-JSLfcJfc«fl<j3H.v»|HIiI]i4 4 
p s*^JS$*iiii: 
[0 0 5 4 ] 
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[0 0 5 5] 

jJD/lT, #®Hgi§£j3V>-0±, ±*£L£ J: -9 £<|£^® 10s i^>7°4 4 B t^m^M 
[0 0 5 6] 

aio (a) . (b) , (o it. *%m^&2>mu<vm&t)!kmiife<Dm2 <DmmmK^ 

[ 0 0 5 7] 

in 1 0 (a) ~ (o K7jk2ii&mKm^h*i& -zy?-? hv- i- 8 o ta> in 1 o (a) 

M^Mtf>t>jrfjE<aE3/i»t^ttJLTV>&o -€-^>^feSfi&O^B^#^li. 0 11 (A) 
[0 0 5 8 ] 

#/0^8 4Bli, fctliSMMI 8 4 C SrJICTrcy K (^H^) 

MZtlX^&o Z<D^y K»±, 2£#8 4Mt**3V>T±ai<75 i 3 * ^ - * gMt 4 2 <7)M3S£P 

j^fe-eti-etL, ^i-(B]ttT^ai-r^M^^Bfi£$ ttxv^ 0 8 4B}4> «x. 

tf, 18 0- 2 0 0) * it »±« (*-7TgJ* I 2 5 0 - 3 2 0 

[ 0 0 5 9 ] 

2 ~ 3 ^ mOfi?gO/<5 v a? A ( P d ) (* - ^WJg : 2 5 0 - 3 5 0) Tf^ <b 
tU 1^1 5-2 0%/v O lgK©^t$"Tl'&'?*LTV»i 0 
[0 0 6 0] 

J^cOi^V^ 2 - 3 // mOlfiW- (N i ) 7"®^ : 3 0 0 - 4 9 0 ) "Cft 

£>*L, ift 1 5 ~ 2 0 96/ v 0 1 ^JK0D-g-^r^-eS#$ *LTV>4 0 
[0 0 6 1 ] 

&#8 4Mii, ^iJx.(i\ *y>r 5 K»ffi#fl- : 35X10" 6 /t) -e** 

[0 0 6 2] 

hy- h 8 0<75mMt Lt«/^^8 4 B £ iM^gf & fc. & o T (4 , 
-ttcav^i' h h 8 0 j&*±ifc?)* -r x ) 7*-? h 4 0rtK±a©J: ? KEfiSti* 
^t-e, ^Tf--7 :/6 0 L**»9ag LfOfflS ft* itKJ:ij^>^8-4B <D%$m<Dl£Wi 

mTbs&$fo&>K®&%!im.2}L2>z.t tft&o ^ot, ±a<??^ i ^.mmz&^rm^hfix 

[0 0 6 3] 

SP*>, tt'JTa-f h 4 0 1*]C03>^^ hV-h8 0 jMttJfcfcttSJt* # > 12 1 0 ( 
B) HXVmi 1 (B) K1fcjz2]n-CjF2tl2> <£ ^>^8 4 B coS^fcCS&fi, Wr'm. 

[0 0 6 4 ] 

iftV>T\ a * hv-h8 0 tfffifcgtW^T?- v 7 6 0 fcfcf L*l«9 ig Lfllffl S *l 

S C t (* I •) > [Hi 0 (C) tsXZfm 1 1 (C) i:l£^*.T^3*LiJ:oi:> 

&&w7s 4 b' o^fcfiHBB8 4 f stii, bi i (c) k^zhz x n muwmn 

[0 0 6 5 ] 
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[ 0 0 6 6 ] 

0 ^jsv^TJi, n ? h v— h 4 4 K is tt & ^&<tv* > :/ 4 4 B <^^fig;? ti^>gB^fi> 

[0 0 6 7 ] 

. Mz-ii, Hi 2 (A) js itf (B) ~HI 1 4 (A) isJ: V (B) fciSSfl**^ 'J T^. 
[0 0 6 8 ] 

SI 2 (A) HJ3^T> # ^ y 7i--; h »i % ±i£<£>tf!l t Plttfe , A*7fy^6 0 i Ji 
*E^«1 0 jWIE^S *L4JR^SR4 7 A^^T1-^^^ 'J v*> ^* 4 7i, +t'J 7V^ 

v>^4 7 <^lK^SS4 7 ACDM£SJ£T&^-*§W4 3 t> ^-*§&*t4 3±H#tt 
h 4 1 £^LTgS$ *l* 3 > * if Y=y- Y 4 5 ^7fy^6 OWiffit^^liK 
0*a>^^ h->-h4 5?>^>:/4 5 B LT#EEi"2>#JEE#£'t§"A/''C&&# 
EEffl^5 2 ffffffll5 2^^'j7^^>'^4 7KHRttKfia*t4 5?fW»4 

& o 

[ 0 0 6 9 ] 

5 K (iKJ»Sg«& I 5 6X10" 6 /tJ) * f S* Lv> 0 4r ^ y T'^VWirA 
^fP4 7 A<7?f*]^£l$(i> 13 12 (B) KyjkZtl&Xi fc, nj±Mm.5 2H)mMZtl2> t § 

^4 7<*>]R§8B4 7 AO^BgB^fi, 4 1 & <T> R □ §5 4 7 b <£> S HI MfciS i" * «f 
1 A $ *i * ?L 4 7 a*Mffi3f^3Kfifc$*tTv»* 0 
[0 0 7 0 ] 

3>^^F->-h45li> fc&fl9K8c*c3 tl4^7f 7 7° 6 0 fcttJS LfcB2?!|-C 

y 4r#kg£ tLT^fig? tlZ&s<>~7 4 5 B<D%^i±, Z<7>&tf 4 5M«|I 
*t>mSE<*>*53*f»t^ffiLTv>* 0 £#4 5Mli, fll&UN #U>f 5 Ffltfi (j£Jg& 
: 3 5X10" 6 /TD) -CS^^tf^f,^ &}4 0 m*lJt<£>J9S ttLtv^o 
[0 0 7 1 ] 

#/0^4 4Bii, S3?STf^P>*L4*#J14r^L"C^y F4 5 p *L"Cv>* 0 
<0/<y K4 5 pfi> *#4 5MH*v^T^-^S5#4 3 <oWSfigj^t>-e*L-€*it, WHSfclfil 

[0 0 7 2 ] 

n^^^ h 4 5 fi. U T'^*r *J>4T4 7 <V?L4 7 a fc*h£LT/IMS$Mt 5 1 ri s 

mXZti&?l4 5 a *tt8w*>:/4 4 B <DM3L^ Ltv^ 0 
[0 0 7 3 ] 

^-.*3M*4 3 JdU *^'J T^?->*>^4 7 *f-fl-fc J: «5 *LTJ3 »K 4r 

+ 'J7^9 > 7 4 7 «9?L 47 a&XVay ? ? hv-h4 5 <9?L 4 5a UttiS L"C?L 4 
3 a ^r^T LTv>4, 
[0 0 7 4 ] 

=t>^^h->-h45 <75^^C^^'«>7 P 4 4 B^IT^E? tLS5¥14>'- h 4 1 tf^kfc-f®. 

m<o x> t o t i , ±a<^wit 4 5 Brains? 5 b<^^ 

M£) <o if h o § f 4 £ t -e* o 

[0 0 7 5 ] 
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Ell 2 (B) K&Zil&X 9? hi/- h 4 5 S'&A.-e^-Y 'J T'^*>~J>7 4 7 

£:^-*£&#4 3 t £K^Km&-r&B&3tt5 1 t Lttt, ^!|^ff, ££{4 

[0 0 7 6] 

m i <?>mMw t mm.K , ^yy'&mnLtc^y?? h 4 sem^ti&t 

[0 0 7 7] 
[0 0 7 8 ] 

i&K, UMl 2l*IOiajR*«Fflx.»ir % mi£WMfrt>>8 0tW±ij^ 1 5 OtfT^ISli: 

> »H< fi> M-i 5 0 "C-e l sSHIJKfcffijeStt*,, 
[0 0 7 9 ] 

1 0<7M*U f KJtLTffi#toK?^3£O s &.r £ i'Sr^o ±^«0^ 1 co^ifi^J 

flfcu, ^gM^i ^jffla*fc5fi$olH]iSa*4h''*>:/4 5 B^M^M^nsiti 

[0 0 8 0 ] 

013 (a) s^o* (b) %ii*?fi, ^mKm^mM<omuteM^m<r>-MKm^ 

[0 0 8 1 ] 

HI 2 (A) t$£Xf (B) iC^Stl^*^ 'J MCj3V>Tfi. 5 1 <fc <5 

, 3>^F-y-h4 5 £#?A,-e3r ^ v T^*jyy>f \ 7 t ^-*3&#4 3 tws.^Km 

ISS*LTV>**«, -^fSfr <9 K> HI 3 (A) j-Scfctf' (B) fciav>Tli, gfcfcjMi fclijifc 
^tc J: 19 , 3>?^fy-h45 £4fcA,-C + 'J T W if 4 7 £ ^ - X fflft 4 3 
5lVMC»^S*L4o Ull 3 (A) Jsitf (B) K*5V»TldU Hi 2 (A) *3 J: ( 

[0 0 8 2] 

Wx.tf^ J: <9^B?tLt:^So flM!***** LTf±, 

rM5 K 5 6 x l 0" 6 /*C) L^ 0 ^t'J7^^>'^4 7' 

WJDPgFglU 7' A*>rtJ§S&WN 0 13 (B) fcjj* $ *L* «t ~> K > #J±ffl^ 5 2 a*§£*F S *l 

2>tb, n&mmb 2?>^£B£tgrtuif£teEKteS&£>-r&j: ? ^^^tt-cv^o 

4 7 ' b7MfiM$*LT^& 0 
[0 0 8 3 ] 

^-^2B#4 3' ti> ^t'J7^^y>^4 7' <7>*m 1 |WI-#£fK «£ Ij j£B £ flX& »9 
, h 4 50?L4 5 a'»c-e*L-e*L*H£Lri£itft*fer>4 3' P£4@#rK 

tLTv»i, *£fi&i6t:>4 3' Pfi> 3*14 K4 1 **HB $ W KM LXmfc<DM. $ 

> Wx.lf, a > h h 4 5 ^ff^flJ^fitt^tH LTV^o fil^t' > 4 3 ' Pit 

, h?/-h4 5<o^-^as*t4 3' t*ti-*ffl*n£ia*:ia:a^*i-* 1 1 *>^c, 

^-^8U*t4 3' <^ffeP3Rifc»iJEj(i<^^twjE6;.CT3>^^ fy-f4 5 * little ggfi: 

? -^r S 7s: *^ <D t <^) t ?tL^) 0 s<-XffiU4 3 ' <O^T^ 'J T'^Wy 7 4 7' <7)l&#£|$4 7 
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[0 0 8 4 ] 

Xf-ay*? h 4 5 £t±, frti^ti, SS.<^fiJK±#to*LTl»5SL^»-e-M*v^T 

<9 fc*fcRi£3 iiTi/»* a > * * h V- h 4 5 (4, IS^B 1 0 s t <DffiS.m<vm 
tfc!jfcJfiLT*E¥«l 0<^#tmj£LTffifrlttKyU^t> 5 ~& it . fcfcfco <£Oi|g#, ±a 

[0 0 8 5 ] 

Hi 4 (A) jSlzZF (B) it, Ztl-Zti, *&1RKft&W.1Bi<QmQi!Bi&l3&<D—9&Km^ 
[0 0 8 6 ] 

121 3 (A) &£Xf (B) KjfS tl2>* -v »J T3-=-y b K&^X\±, h h 4 

5 5r^-e^t'J7^^y>^4 7' tfilft*f>4 3' P S-fTTS ^- *SB# 4 3 V 
ii^lcS^^tiT^** 1 , *<*>ft:b«9 fc\ HI 14 (A) &tXf (B) H*^"Ctt, g 
##Jifc»i»®^J: "9 , ny?? b v- h 4 5 Sr^-Cffiifi^* fcT> 4 7" P£;f-r&* 

Ell 4 (A) i3 J:^ (B) K&^Xit, mi 2 (A) J3 J: O 5 ' (B) Ki^TR — £ 

[0 0 8 7 ] 

fM ? K : 5 6 x i o~ 6 /to ^t'J r^WifA 7" 

W1R^4 7" A<7)f*]ji§|p|${i, 12 14 (B) «fc •? K> #£Effl^5 2 7^#S tl 

+ t'J7^fy^4 7" <7)J1I#^4 7" A <£>M£|Uc fi, +*KfflPSM 7" b 
$*tTV>2>o 7" b ^EliS^fl-ffifcfi, f V- h 4 5 <7)?L 4 5 at^Jl 

WJtJCLTttilfti&e^ 4 7" P*MlfBf^mLT^*o ffiS&i&tf^ 4 7 " PJi, 
^■<^M^MLT^f5E<^S?> 0Hx.tf, n^^^ hy-h4 5 <DW- S*IJ^/itt^m LT V> 
& 0 M&#t:>4 7" Pti> h^- h 4 5^*t'J7^')y>^4 7" Kfcf"f 

SUMt^i^ntHi:, ^t'J7My^4 7" O&l^SIi tz itBM<D& 
f£C)SDT3>?^ J» 4 5 ?*l& 0 3r ■v U 

yVy'47" <0«47' Ac7)^-^g|5#4 3" £#1" H!^<7) i: § , ffi 

[0 0 8 8 ] 

^-^3UA3" it, *^J7A-)y>^4 7" IE— IWHJ: <9 fifc^S *l-CV>& 

O 

[0 0 8 9 ] 

JWtf**0ifc.;&v»T'b, 45^*1 0 t, ^-X§U#4 3" , ^rir'J T^-> s jy 7 A 7 " 3d £ 
Vxy?? bzy-bA 5 tit, Zrti^H, ^ i§Jg±#M^ ft TB£§S Lfc<§-&-H*^T- 
t±> ^t'J7^^yy^4 7" #CD^!^l#&{i, ±ifcl,;fc J: 3 fc*E¥* 1 0 (O Wl« 
*b^KiK5E?^T^*0-e3>^^ h h 4 5it, ^ffi 1 0 s t<DfflE.M<7>m 
»*HSlLT4E¥*1 0<a#cncjfcLTffl#«jK:*:US£CJ r 4£i: £4* 0 *<^iBi*v -hi£ 

[0 0 9 0 ] 

12 1 5 4s«tCF|Hl 6f4> Zti't'ti, K&2>W&<Z>®VMQM'X&<QllS 3 O^jfcPflfcffl 
[0 0 9 1 ] 

12 1 5i3<fc CTia 1 6 K*5V>-Oi, HI 7 *3 «fc CfE 8 ? «t *5*t* 4r ^ 
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€B&-r&<> ei 1 5 is icfa 1 6 K&^-cii, WK.mm.wwL*) w-z u 

[0 0 9 2 ] 

«j 7i-7 h fi, El 1 5 £ J: tfH l 7 it* J: ■? ^> ^7f 7 7*6 0 

* J JR#S it* lE^SG 1 16A*tt4*t'J7A^y>^i 16h +t'J7^«?^>^ 
1 1 6<?)fl2#£& 1 1 6 A<7)^£^J3£1-&^-X§B# 1 0 8±K3¥'l£->- H 10 
Tie^tl^ny^^ h h 4 4 t. ^7^ 7 "7* 6 0 c7)®;jlg££ a y ? ? y 4 4(0 

T'^Vy 7 1 1 6 i:IjR»Kfi«Ft4 57f«* 1 1 6 Ft 4"gS"^-C«Ji8: ^ *l 

tv>4, 
[0 0 9 3 ] 

[0 0 9 4 ] 

7';fll 1 1 6Fli, HI 7 J: 9 fc** 'J T^t/V^y l l 6 <z>WS»fc-5-;fc-?-* 

[0 0 9 5 ] 

^ft'J n-y h^r-/10 6li> a > * * h h 4 4 C7r/^4 4 BWH^yayffitc 
*K *t'J7^>)y>^l 1 6 £-B#ift KJtZ^-T&lK^gB 106A*t LTV>£ 0 ± 
^TK:|ftI»tTHP^*tt#88 1 0 6 AOrtjgfflStt, Hi 5 £ J: C^H 1 7 K&Z tl& X 9 fc, 
^--XSMt 1 0 8 <7)1|3?.#£B 1 0 6 AKM1-&fflttfiLm*Mffl-f&tcSbKs<-Xffitt 1 0 8 

[0 0 9 6 ] 

JK#fl5 1 0 6 A<0ja»SBfctt % 0 16 £ J: 0*0 1 7 *L£ <fc 9 7i-7 h 

^t'J7^y^l 1 6£J|Z#£B1 0 6 AWKfcJBOTffifcfcWTiHtfO??^* 
T^fflttlR] UT ifi:»tt>*LTV>* 0 <7) 9 v f-U&lt > ^ft'J7i-7fXf-yl0 6t;* 

»t*jRSSisi 0 6 A*3^js-r*®gRn^n-e*L, 1 8 k i «? mt&nr fg^s^^ti 

* * U 7^ -7 1 1 6 <OlK#£& 1 1 6 A<7)jgifi!:g|$£f£J3Fl-& t7 y ffflft 1 1 2t, 7 
y^SMtl 1 2 fc^-Jl-Pit, ]R#gRl 1 6 AO^»SBfc«^3«;£ftfctt#1"* 3>f ^ 
7*7° y )y if \ 1 4 t, ^r^/^/'C^fife £ tiT -5> 0 
[0 0 9 7 ] 

7 -7 1 1 2li. ^ft'J TJ-—y l-^+t'J T^^'JyV 116 rtf»tJ&*Jl2#gB 106 

Artjc^?iif$ jt4 ti, ifcw. Jte#asi 0 6 AfrtbM*)W-ztiz> t§, ei 1 7 K=L&m 

IgLX-^Ztl&i. 9 K> -e<7>— Sfij& s 3>f frXzfV yfl 1 4 <VU&t) fcifc LTJR#tB 1 0 6 
AF*]^<bSiPgi-& J: -5 *L* 0 — ^ * 1 1 2(75— 3^f±, Jft'JTMv' 

> ^ 1 1 6 **JR§SB 1 0 6 A (*I K-ffc^ £ ft* ti> 0 1 5 £ <fc 0 s 0 1 7 ^ $ *t£ X 9 K 
, 14 <Vfi&£) *cvVT^7*Jy 1 16 <7)J&#§& 1 1 6 Ac?) 

[0 0 9 8 ] 

3£¥«@5E^<y Kfi> ?&££-f£ <fc :/j&*aE$6 Lfc a v * * h44 i:ov>T 

m^^a^f^^tL* t 115 ^^?*L* J: 9 'J 7117 ftCiSlt^^r-r 'J 

7^v>^l 1 6 <7) Jl£^$l5 1 1 6 ArtKgSSStL&o 
[0 0 9 9 ] 

K(i> El 1 5 KjjkZtl&X. 9 ^> *6¥« 1 0 4 @5eS 10 2 

a ^*-r*#£E#l 02t, #BE#1 0 2 oaiSBSrC^i CflgB*^**** l OOt 
^ ffffi^l 0 2 <7)^(7)El§|5t^^:# 1 0 0 <Ditm^M^B^t <7)H<75#^W iz^tifti 
E$*U|5¥*1 04^3/7 , ^fy-h44 CD/s'>y 4 4 B KfaHXtt^-t 2>M%t.<7)X7' 
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U yifl 0 3 t £#A,-Cfl| Jj££ *LTV>io 
[0100] 

&o ^o^j±#i o 2 75 s #A?tLs^^<o^^{±> m^foi o o wTsstcge»t?>^*^ 

0 2^^co^7 e '; 0 3 <7)##i>-e##? fifctflK-cMfr 1 o o KiE^s £ 

[0101] 

^IWi fcfi-trv 5 ? **t*H$"ef£e>*i**S5P#l 0 4 co— *-<Offifi. a^ffi 10 2a 

iBJRi3j:0 J 3fg<7)^iB3a$*:^rLfc[aCi* < ^Jsfc$*i.Tv^o fciSx <S¥* 1 0 4 fi> #fri* 
&#!)HEl£>4i££i:&<. #>EE#1 0 2 fc — -fcfc^fifc $ tiT 4> J: v> 0 ffEEft 1 0 2 

tt* ^^^'J >^1 0 3WH4it4<, «lx.tf, M*#l 0 0 
[0102] 

& t * * U T^*}*Jyy 1 1 6 i:-e^)7 7fli 1 1 6FCJ: ■j'Rjf $ *i& 0 
[0 10 3] 

^##1 o 0cO±g|5<7>B&4 1 ^^^fi> ?£j£-r&n- K-fe;i/^^fe C3B# s ti S *i&]Hg 
faCSRl 0 0 s Tb*WtiihfiT^&o 
[0104] 

EI 1 8 (i, -=sy 9 9 fy- h 4 4 7"4 4 B K^>X <om^L^M<T>'XM.\Z jSV^T, 

¥*@5e^y KCML^V?^ h->- h 4 4 £ffi#^-|£iJjS ^&fJ^tI^m<^# ; ^i)^££• 
^&ll^&fi<JK;^-ro 
[0 10 5] 

fgiJj^gfi, 2 0_h^BB?tL=f>^^ Fy- 1* 4 4 # S JB£#S ti&^cv V 

trWtr 1 1 6 £fiy$T4** 'J Ta-y h^-r-v 1 0 6 i: £: ^::}?rj£<a;# 

*J:0'3>'?^hi/-h44 <7)y-?>7"4 4 B Kf^ffl $ -fr* JUffiiflMllgBfc A/ *L 
[0106] 

■f-^T'/MSMig&H^ ^~*£B#1 2 0±KE?*14S^1 2 2 b, Ml2 2 *L 

2 4 i:i <9#i&$tL^>X«iyar|Rl^'r-vW 126t> ->*£B 
#12 4 <^#^y3l^^l^II^T*yj|^^f&oTX#yj|pg^-r- vglMtf 1 2 6 

1 3 2 KJ: Ytk3ifaXr--iS&# 1 3 0 Y$*7jfn]^x- 

>Wt 1 3 0 £E3 v^JfgB 1 3 4 fcHUrHTtefc^fcttS *J T*-—y h £ 

Gkn-tzmfKAt-y 1 3 6 1 &-&As-?mf£2fi>x^2>o 

[0 10 7] 

n t s m ^ en z <D7p-r ?3 ifi] n j£t5 5 »9 m& -r & ffl t j&*f> * & 0 

[0 10 8] 

X#7alRl^x-v ? ^# 1 2 6 ti> *M FV-'JH 6 8i:i^rt?tl, ^o, t^^ih 
LTtf-fr^-Jmi 2 4 t:<t ^#t&Brigl*5:^$tLTV^o ;w 1 2 4coM 

SISSUtt, ^tL-PttS^l 2 2 0 5 FfflBBfc*5ttAEI 1 8 fc*s v^T^En Xcojjrf TjfnJKf&o 

MM« 1 6 0 GH^LTi^ 12 2 K@5e£ tl2>m.W}*- 9 1 6 0 coffin ? 

nTv>i, 0 ^ris, .iESb^e— ^ l 6 0 fi> Wx.tf % 'j^T^e-^> Xf7 My ^^-9 , -9- 
-^^-^#^ffl^<btLT^B.v^o ffilb*-^ 1 6 0£ J: tfflfeifc-* - -*ti. ft 

[0 10 9] 



(15) 



JP 2004-56078 A 2004.2.19 



tL^,^ Kl/-;n 2 8 AiScfctf 1 2 8BCJ: K?&oT^KjTU^K£*I 
?tit^5, 4fc, Y$4^"|S]^-r- v£W 1 3 0 fi> ± v h £4h LT#- S>8Mt 1 3 
2 M J: *}»Sft^rt6ti^$it-Cv^*o #*-n/^^«S#i 3 2<aWSB£&HU **ve**ix|ft:£ 

htv^o >K-;i/^->*aj#i 3 2 fctt, *a *ra*^«> 4ht -c 

X$Hi^IpI^x-->'^ 1 2 6 temfe2ti2>mM*~? 1 6 2 <^m*«l* s ^$*fCV^ 0 
[0 110] 

Y$ft^|S]X-r- v^SIt 1 3 0 <V±WKmfcZti&Xr-~J%&3 13 4 <a+*3Bfcl±, IE 
1 6 4#H5e3*i"C^*o *r-v£3#gBl 3 4 f±> X $4 ^IrI * r - 1 2 

6<a-afc&£^LTY##|fi3*-r-^g&#l 3 0 (75±ffi^@^$ *LT^* 0 1 
6 4 ^m±»«|{cfi, iSfi 1 6 4 G H$:ihLtIllS^r-y 1 3 6 <DH&3<V^$!:<7ypi 
fllnaMSStt-Cv^io 0^r-yl 3 6<7)illi> U > ^ 1 3 7 £^LT®i&BT|tE 
K^r--^«FS51 3 4^i:Jjf?ntv>So 1 6 4 ti> Wittf, 'J -7 

[0111] 

£*U~<1: V) , H^r---^ l 3 6 fi> IEUj^-* 1 6 4 sWIMfli £ £ Ytt^J 
|pO^-r--ygP#l 3 0<7)4'^*fcj&*5«fctf*^-i>£i$SBl 3 4 ^^^ttHHI <3 lei fir $ ti 

I) ^ t t ^ & o 

[0 112] 
[0 113] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

The 1st process which lays this front face and this connection side of an imprint plate which 
have the polar zone formed on an insulating substrate, and have the front face where it is made 
from the ingredient of the coefficient of linear expansion of the insulating substrate of this 
electrode plate, and a different coefficient of linear expansion by the connection side of this 
polar zone in the electrode plate which performs electrical installation through the connection 
side of this polar zone to the terminal area of a semiconductor device, and irregularity is formed 
in it so that it may contact mutually, 

They are a predetermined period and the 2nd process to heat at predetermined temperature 
about this imprint plate and said electrode plate, turning to the connection side of this polar zone 
the imprint plate laid in the connection side of said polar zone in said 1st process, and pressing it 
by the predetermined pressure, 

The 3rd process which is made to isolate said imprint plate to said electrode plate, and obtains 
predetermined irregularity to the connection side of said polar zone, 
The recovery approach of the electrode which becomes by 
[Claim 2] 

The predetermined temperature and the predetermined period in said 2nd process are the 
recovery approach of the electrode according to claim 1 which is a temperature requirement 
from 80 degrees C or more to less than 150 degrees C, and is characterized by being set as the 
period for 15 or less minutes 5 minutes or more, respectively. 
[Claim 3] 

The 1st process which lays the terminal area of this semiconductor device in the connection 
side of this polar zone in the electrode plate which the polar zone which comes by specified 
quantity **** into this base material is formed on an insulating substrate in the minute crystal 
object which has the abrasion resistance which was excellent as compared with the abrasion 
resistance of a base material, and performs electrical installation through the connection side of 
this polar zone to the terminal area of a semiconductor device, 

The 2nd process which obtains predetermined irregularity to this connection side by wearing this 
connection side, contacting the terminal area of said semiconductor device to the connection 
side of said electrode plate, and exposing said some of crystal objects, 
The recovery approach of the electrode which becomes by ******. 
[Claim 4] 

Said crystal object is the recovery approach of the electrode according to claim 3 characterized 
by having the becoming degree of hardness and being made from PARAJUUMU or nickel with 
comparatively high electrical conductivity size from the degree of hardness of the copper which 
is said base material. 
[Claim 5] 

The 1st process which lays this front face and this connection side of an imprint plate which 
have the polar zone formed on an insulating substrate, and have the front face where irregularity 
is formed in the connection side of this polar zone in the electrode plate which performs 
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electrical installation through the connection side of this polar zone to the terminal area of a 
semiconductor device so that it may contact mutually, 

They are the specified quantity and the 2nd process to which it is made to move relatively once 
[ at least ] to the direction of the gap which is not abbreviation parallel to this connection side 
about the connection side of this imprint plate or this polar zone, turning to the connection side 
of this polar zone the imprint plate laid in the connection side of said polar zone in said 1st 
process, and pressing it by the predetermined pressure, 

The 3rd process which is made to isolate said imprint plate to said electrode plate, and obtains 
predetermined irregularity to the connection side of said polar zone, 
The recovery approach of the electrode which becomes by 
[Claim 6] 

The recovery approach of the electrode according to claim 5 characterized by making this 
electrode plate move to said imprint plate with the sliding equipment moved to abbreviation 
parallel to the connection side of said polar zone in said 2nd process, supporting said electrode 
plate. 
[Claim 7] 

The recovery approach of an electrode according to claim 1 or 5 that thrust in said 2nd process 
is characterized by being 1g or more per polar zone 100g or less. 
[Claim 8] 

The recovery approach of an electrode according to claim 5 that the specified quantity of the 
relative migration in said 2nd process is characterized by 1 -micrometer or more being 1mm or 
less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the recovery approach of an electrode that the connection side of the 
polar zone of an electrode plate which has the polar zone which performs electrical installation 
to the terminal of a semiconductor device can be recovered so that it may become 
predetermined surface roughness. 
[0002] 

[Description of the Prior Art] 

In the IC socket for electronic equipment, or a connector, it is requested that the terminal of the 
semiconductor device with which the electrode of the substrate for wiring is equipped is 
generally connected certainly electrically. In such equipment, as shown also in JP,8-96865,A and 
JP.2000-294043.A, forming by etching processing is proposed [ projection / thermal spraying 
or / minute ] in ceramic-flame-spraying coats enough in order to break through the oxide skin 
formed in the terminal at the electric contact section of the conductor pattern to which the 
terminal (electrode) of a semiconductor device is connected electrically, or the end face of a 
track, for example. Thus, by forming a minute projection in the electric contact section or the 
end face of a track, since a mutual touch area is reduced and the contact pressure per unit area 
increases, the effectiveness that an oxide skin is easy to be destroyed will be done so. 
[0003] 

Consequently, the terminal of a semiconductor device will be electrically connected to the 

electrode of the substrate for wiring certainly. 

[0004] 

[Problem(s) to be Solved by the Invention] 

In the above IC sockets for electronic equipment, when the electric contact section of a 
conductor pattern is used repeatedly, since there is a fixed life also in the endurance of the 
minute projection which has the above abrasion resistance, and a ceramic-flame-spraying coat, 
a minute projection will be worn out with contact pressure etc. therefore, abbreviation which 
does not have irregularity, without recovering the electric contact section or the end face of a 
track according to operating frequency — since it becomes a flat front face, there is a possibility 
that a touch area may increase and contact pressure may become inadequate. Consequently, 
the positive electric connection obtained at the beginning may not no longer be obtained as it 
uses it. 
[0005] 

It is the recovery approach of an electrode that the connection side of the polar zone of an 
electrode plate which has the polar zone to which this invention performs electrical installation 
to the terminal of a semiconductor device in consideration of the above trouble can be 
recovered so that it may become predetermined surface roughness, and aims at offering the 
recovery approach of the electrode which can form easy and, certainly predetermined irregularity 
to the connection side of the polar zone of the worn-out electrode plate. 
[0006] 
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[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the recovery approach of the electrode 
concerning this invention To the connection side of the polar zone in the electrode plate which 
has the polar zone formed on an insulating substrate, and performs electrical installation through 
the connection side of the polar zone to the terminal area of a semiconductor device The 1st 
process which lays the front face and connection side of an imprint plate which have the front 
face in which it is made from the ingredient of the coefficient of linear expansion of the 
insulating substrate of an .electrode plate, and a different coefficient of linear expansion, and 
irregularity is formed so that it may contact mutually, Turning to the connection side of the polar 
zone the imprint plate laid in the connection side of said polar zone in the 1st process, and 
pressing it by the predetermined pressure A predetermined period, the 2nd process to heat, and 
an imprint plate are made to isolate an imprint plate and this electrode plate to said electrode 
plate at predetermined temperature, and it comes to contain the 3rd process which obtains 
predetermined irregularity to the connection side of the polar zone. 
[0007] 

Moreover, the 2nd predetermined temperature and predetermined period in a process are a 
temperature requirement from 80 degrees C or more to less than 150 degrees C, and may be set 
as the period for 15 or less minutes 5 minutes or more, respectively. 
[0008] 

Furthermore, the recovery approach of the electrode concerning this invention The polar zone 
which comes by specified quantity **** into a base material is formed on an insulating substrate 
in the minute crystal object which has the abrasion resistance which was excellent as compared 
with the abrasion resistance of a base material. The 1st process which lays the terminal area of 
a semiconductor device in the connection side of the polar zone in the electrode plate which 
performs electrical installation through the connection side of the polar zone to the terminal area 
of a semiconductor device, It comes to contain the 2nd process which obtains predetermined 
irregularity to a connection side by wearing a connection side, contacting the terminal area of a 
semiconductor device to the connection side of an electrode plate, and exposing some crystal 
objects. 
[0009] 

A crystal object has the degree of hardness which consists of a degree of hardness of the 
copper which is a base material size, and may be made from PARAJUUMU or nickel with 
comparatively high electrical conductivity. 
[0010] 

The recovery approach of the electrode concerning this invention further again To the 
connection side of this polar zone in the electrode plate which has the polar zone formed on an 
insulating substrate, and performs electrical installation through the connection side of the polar 
zone to the terminal area of a semiconductor device The 1st process which lays the front face 
and connection side of an imprint plate which have the front face in which irregularity is formed 
so that it may contact mutually, Turning to the connection side of the polar zone the imprint 
plate laid in the connection side of the polar zone in the 1st process, and pressing it by the 
predetermined pressure To a connection side, it shifts and comes to include an imprint plate or 
the connection side of the polar zone the 3rd process without abbreviation parallel which obtains 
irregularity predetermined to the connection side of the polar zone once [ at least ] in that 
direction by making the specified quantity, the 2nd process to which it is made to move 
relatively, and an imprint plate isolate to an electrode plate. 
[0011] 

Moreover, an electrode plate is made to move to an imprint plate in the 2nd process with the 
sliding equipment moved to abbreviation parallel to the connection side of the polar zone, 
supporting an electrode plate. 
[0012] 

The thrust in the 2nd process may be 1g or more per polar zone 100g or less, and the specified 
quantity of the relative migration in the 2nd process may be 1 micrometers or more 1mm or less. 
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[0013] 

[Embodiment of the Invention] 

Drawing 7 shows the socket for semiconductor devices equipped with the electrode plate for 
connection with which the 1st example, 2nd example mentioned later, and 3rd example of the 
recovery approach of the electrode concerning this invention are applied. 
[0014] 

In the socket for semiconductor devices shown in drawing 7 , it considers as the electrical- 
characteristics trial of a semiconductor device, and the thing specifically used for a burn in test 
etc., for example. The socket for semiconductor devices is constituted including the carrier unit 
40 by which the bare chip as a semiconductor device is held in the interior, and IC socket 30 
with which the hold section is equipped with the carrier unit 40 removable. 
[0015] 

The body section 32 which has the hold section which IC socket 30 is arranged on the printed- 
circuit board 38 which outputs and inputs the inspection signal to a bare chip, the detection 
output signal from a bare chip, etc., and holds the carrier unit 40, The contact group 34 which 
consists of two or more contacts electrically connected to each pad of the contact sheet as an 
electrode plate for connection which is formed in the body section 32 and serves as a 
component in the carrier unit 40, and which is mentioned later, respectively, The covering 
member 36 which is allotted possible [ a vertical movement ] to the body section 32, and 
connects each contact surface of the contact group 34 to each pad of a contact sheet 
electrically alternatively is constituted as main elements. 
[0016] 

The body section 32 fabricated with a resin ingredient is arranged in the predetermined location 
corresponding to the polar zone of a printed-circuit board 38. The body section 32 has hold 
section 32A in which the carrier unit 40 is held, as shown in drawing 7 . Hold section 32A is 
surrounded by the inner circumference section of lower pedestal 32a which engages with the 
lower part of the base section of the carrier unit 40 mentioned later, and the inner 
circumference section of up pedestal 32b which stands in a row in lower pedestal 32a, and 
engages with the upper part of the base section, and is formed. The contact group 34 is 
supported by lower pedestal 32a. the contact group 34 is constituted in lower pedestal 32a and 
up pedestal 32b — each — the slit in which contact 34ai (i=1- n and n integer) is inserted is 
formed. 
[0017] 

each — contact 34ai (i=1- n and n integer) 34f of fixed side contact surfaces which stand in a 
row in terminal area 34T currently pressed fit in lower pedestal 32a, and terminal area 34T, and 
are electrically connected to the pad of a contact sheet from a lower part side, 34m of movable 
side contact surfaces which have elasticity, stand in a row in terminal area 34T, and are 
electrically connected to the pad of a contact sheet from an upper part side, It engages with the 
slant surface part of the covering member 36 which branches from 34m of movable side contact 
surfaces, and is mentioned later alternatively, and is constituted including engaged portion 34e 
which rotates 34m of movable side contact surfaces in the direction isolated to 34f of fixed side 
contact surfaces. 
[0018] 

each — contact 34ai is arranged at the predetermined spacing along the abbreviation 
perpendicular direction in drawing 7 to space corresponding to the pad of the contact sheet 44 
mentioned later. In addition, in drawing 7 , the contact group 34 of only the part corresponding to 
one side in the contact group 34 which encloses the four way type of hold section 32A is shown. 

[0019] 

The covering member 36 fabricated with a resin ingredient has opening 36a which the carrier unit 
40 passes. A part for the frame which forms the periphery of opening 36a is supported possible 
[ a vertical movement ] by the leg guided in the slot established in the periphery section of the 
body section 32. In addition, the covering member 36 is energized in the direction isolated to the 
body section 32 by the elastic member to which illustration is abbreviated, the time of the 
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covering member 36 being made to descend to the lower limit of each side for the frame to a 
predetermined location, as shown by the NI point chain line of drawing 7 — a **** — each — it 
engages with engaged portion 34e of contact 34ai t and 36s of slant surface parts which rotate 
34m of movable side contact surfaces in the direction which resists the elastic force and is 
isolated to 34f of fixed side contact surfaces is formed, respectively. 
[0020] 

When hold section 32A of the body section 32 of IC socket 30 is equipped with the carrier unit 
40 mentioned later, after the covering member 36 is made to retreat to hold section 32A the 
specified quantity and by carrying out depression maintenance in 34m of each traveling contact 
section of the contact group 34, the carrier unit 40 is positioned and laid in hold section 32A 
through opening 36a from the upper part. 34f of fixed side contact surfaces is made to contact 
the inferior-surface-of-tongue side of the pad of the contact sheet 44 in the carrier unit 40 in 
that case. 
[0021] 

then, the time of the covering member 36 in the condition of having been held being released — 
the return force of an above-mentioned elastic body — and — each — the covering member 36 
is made to go up by resultant force of the elastic force of engaged portion 34e of contact 34ai 
34m of each traveling contact section of the contact group 34 is returned to the original 
location, and it is made to contact the top-face side of the pad of the contact sheet 44 of the 
carrier unit 40 in that case. By that cause, as shown in drawing 7 , the contact sheet 44 and the 
contact group 34 will be connected electrically. 
[0022] 

The carrier housing 46 which has hold section 46A in which a bare chip 60 is held as the carrier 
unit 40 is shown in drawing 8 , The contact sheet 44 arranged through the elastic sheet 58 on 
the base member 42 which forms the pars basilaris ossis occipitalis of hold section 46A of the 
carrier housing 46, It is constituted including the lid 52 for press which comes to contain the 
press object 56 which presses the electrode group of a bare chip 60 to bump 44B of the contact 
sheet 44, and the ratchet mechanism 50 (refer to drawing 7 ) which holds the lid 52 for press 
alternatively in the carrier housing 46. 
[0023] 

As shown in drawing 8 , the lid 52 for press is arranged on the space between the press object 
56 which has press side 56a which contacts the top face of a bare chip 60, the body 64 of a lid 
which holds the base of the press object 56, and the crevice of the base of the press object 56 
and the comparatively deep crevice of the body 64 of a lid, and is constituted including two or 
more springs 54 which turn the press object 56 to a bare chip 60, and energize it. 
[0024] 

The bare chip 60 of an abbreviation square has the predetermined electrode group on the 

inferior surface of tongue which counters the bump of the contact sheet 44. 

[0025] 

The base of the press object 56 is inserted movable into the comparatively shallow large crevice 
of the body 64 of a lid. 56n of claw parts which engage with the claw part prepared in the lower 
limit of the body 64 of a lid carries out phase opposite, and they are formed in the edge of a part 
at which the press object 56 is inserted. [ two or more ] By this, the press object 56 will be held 
in the condition of having been energized by the energization force of a spring 54 at the body 64 
of a lid. 
[0026] 

The body 64 of a lid has height 64p to which the hook members 48A and 48B of a ratchet 
mechanism 50 engage with the both ends which counter, respectively. At the time of wearing of 
the lid 52 for press, height 64p engages with the inclined plane at the tip of the hook members 
48A and 48B, and has slant surface part 64ps which presses the hook members 48A and 48B in 
the direction isolated mutually so that it may mention later. 
[0027] 

The hook members 48A and 48B which a ratchet mechanism 50 is supported by the both ends of 
the carrier housing 46 rotatable, respectively, and hold the body 64 of a lid, The torsion coiled 
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spring 66 energized in the direction where an arrow head shows the hook members 48A and 48B 
in drawin g 7 , respectively, i.e., the direction made to engage with height 64p of the body 64 of a 
lid, It is constituted including the hook members 48A and 48B and the support shaft 68 which 
supports the torsion coiled spring 66. 
[0028] 

When equipped with the lid 52 for press, 46g of guide sections to which it shows the periphery 
section of the lower part of the body 64 of a lid is formed in the both ends of the carrier housing 
46. The both ends of the support shaft 68 are supported around 46g of guide sections. 
[0029] 

The contact sheet 44 has two or more bump 44B in the array corresponding to the electrode 
group of the bare chip 60 connected electrically in base material 44M, as shown in drawin g 8 and 
drawing 9 . For example, only height predetermined [ front face / of the copper used as a base 
material / the front face of base material 44M to ] in nickel and the tip of each bump 44B which 
gold plate processing is carried out and is formed is projected. Base material 44M are made for 
example, from a polyimide resin ingredient (coefficient of linear expansion: 35x10-6/degree C) in 
the shape of sheet metal, and have the thickness of about 40 micrometers. 
[0030] 

Each bump 44B is connected to pad 44p through conductor-layer 44c made from copper foil, as 
shown in drawing 9 . Pad 44p is formed in the both ends which project towards the exterior from 
the both ends of the base member 42 in base material 44M, respectively. 
[0031] 

In addition, only the predetermined range is supported relatively [ front face / of the base 
member 42 ] movable to abbreviation parallel by the part in which two or more bump 44B which 
can be set on the contact sheet 44 is formed. 
[0032] 

In this configuration, in equipping with a bare chip 60 in the carrier unit 40, first, the electrode 
group of a bare chip 60 is positioned to bump 44B of the contact sheet 44, and it is arranged so 
that the electrode group of a bare chip 60 may contact bump 44B. Next, the lid 52 for press is 
inserted into hold section 46A of the carrier housing 46. It rotates in the direction which resists 
the energization force of the torsion coiled spring 66, and the tip of the hook members 48A and 
48B of a ratchet mechanism 50 isolates mutually by slant surface part 64ps of the body 64 of a 
lid of the lid 52 for press in that case. Moreover, the peripheral face of the body 64 of a lid being 
guided at the inside which is 46g of guide sections, press side 56a of the press object 56 resists 
the energization force of a spring 54, and is forced on the top face of a bare chip 60. 
[0033] 

Then, by being energized from the torsion coiled spring 66, the tip of the hook members 48A and 
48B rotates in the direction which approaches mutually, and engages with height 64p of the body 
64 of a lid. Consequently, the lid 52 for press will be held at the carrier housing 46. 
[0034] 

And as the carrier unit 40 mentioned above, where hold section 32A is equipped, a trial will be 

performed in a predetermined ambient atmosphere to a bare chip 60. 

[0035] 

Repeat use of the above contact sheets 44 will be carried out in such a trial to the new bare 

chip 60 with which it is equipped with a predetermined number. 

[0036] 

Before presenting such a trial, each bump 44B has the approximate circle drill-like configuration 
so that it may be expanded to drawing 5 (A) and may be shown at the beginning. Moreover, as 
the latest section of bump 44B is expanded and it is shown in it at drawing 6 (A), minute 
concavo-convex 44a is formed in the whole front face. 
[0037] 

Next, the latest section of bump 44B will have predetermined crushing cost, and will be 
contacted by the electrode surface of a bare chip 60 by the predetermined pressure so that it 
may be expanded to drawing 5 (B) and drawing 6 (B) and may be shown, when a trial is presented 
with the contact sheet 44. 
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[0038] 

Then, by carrying out repeat use of the contact sheet 44 of one sheet to the bare chip 60 of a 
predetermined number, the latest section of each bump 44B' is crushed, and serves as the 
approximate circle frustum configuration of having a flat side so that it may be expanded to 
drawing 5 (C) and drawing 6 (C) and may be shown. Flatness side 44fs with such each smooth 
bump 44B' does not have minute irregularity as shown in drawing 6 (A). 
[0039] 

Therefore, when used more than the count of predetermined, without being exchanged in the 
contact sheet 44 of one sheet, there is a possibility that the electrical installation the contact 
sheet 44 and between bare chip 60 may become uncertain. 
[0040] 

Then, in the 1st example of the recovery approach of the electrode concerning this invention, 
the imprint plate 10 which has predetermined thickness as shown in drawing 1 (A) beforehand is 
prepared. The imprint plate 10 is made from the tool steel between the colds (JIS notation SKS, 
SKD) (coefficient of linear expansion: about 1 1.5x10- 6/degree C) which carried out plating 
processing as surface treatment with chromium (coefficient of linear expansion: about 6.2x10- 
6/degree C), and at least, as it is expanded to drawing 2 (A) and shown in 10s of imprint sides of 
one side, it has concavo-convex 10a of predetermined granularity. 
[0041] 

First, as shown in drawing 1 (A), while the contact sheet 44 with which the bump was worn out is 
arranged, the above-mentioned carrier unit 40 equipped with the imprint plate 10 instead of the 
bare chip 60 is arranged in the thermostat 1 2 which maintains whenever [ predetermined room 
air temperature ]. It shall have a thermostat 12 in the heat regulator which can adjust indoor 
temperature to adjustable. 
[0042] 

The imprint plate 10 is laid on the common flat surface formed of two or more flatness side 44fs 
(es) so that 10s of the imprint side may contact flatness side 44fs in which each bump 44B' in a 
thermostat 12 was worn out in that case. Therefore, the imprint plate 10 will be supported by 
flatness side 44fs of two or more bump 44B'. It is pressurized by the energization force of a 
spring 54 by the predetermined pressure along the direction which the arrow head F shown in 
drawing 1 (A) shows through the press object 56 in that case. The welding pressure is set as the 
range of one bump 44B per 1g or more abbreviation [ 100g or less ]. When it is less than 1g of 
bump 44B per abbreviation whose welding pressure is one piece according to verification by the 
artificer of this application, per [ whose welding pressure there is almost no effectiveness of 
recovery and is one piece / bump 44B ], when exceeding 100g, and the protrusion height of 
bump 44B becomes lower than criteria too much and crushing of the tip of bump 44B serves as 
size comparatively Since it was checked that the problem of exerting comparatively big damage 
on the electrode of an inspected object arises, the welding pressure is set as the range of one 
bump 44B per 1g or more abbreviation [ 100g or less ]. 
[0043] 

Drawing 3 (B) expands the condition of the point of bump 44B' immediately after 10s of imprint 
sides having contacted flatness side 44fs, and pressurizing them, and is shown. By this, the point 
of bump 44B' will be pressed by concavo-convex 10a of the imprint plate 10, and comparatively 
coarse concavo-convex 44ps will be formed so that clearly from drawing 3 (B). 
[0044] 

Next, the temperature in a thermostat 12 is made to go up by the range from reference condition 
to [ from 80 degrees C or more ] 150 degrees C, and is maintained 5 minutes or more. In 
addition, the temperature and the period to maintain in a thermostat 1 2 are preferably set up in 
about 15 minutes at the room temperature of 150 degrees C. 
[0045] 

Therefore, the imprint plate 10 and the contact sheet 44 [ when it expands in the direction which 
the arrow head E of drawing 1 (A) shows along with the temperature rise of a room temperature, 
respectively ] Since the coefficient of thermal expansion of base material 44M is set as size 
rather than the coefficient of linear expansion of the imprint plate 10 as mentioned above, the 
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contact sheet 44 will resist mutual frictional force concavo-convex 44ps and 10s of imprint sides 
shown in drawin g 3 (B), and will be relatively prolonged in size as compared with the elongation 
of the imprint plate 10. Consequently, the field in which concavo-convex 44ps is formed will be 
further deleted by relative sliding of about dozens of micrometers to minute irregularity of 
contact sheet 44 and 10s of imprint sides of bump 44B' 10a, and 44ms of irregularity of 
granularity with the finer surface roughness as shown in drawin g 3 (C) will be formed. 
[0046] 

Then, as contact sheet 44" which has bump 44B" by which recovery was carried out is shown in 

drawing 1 (B), it is taken out from the carrier unit 40. 

[0047] 

Therefore, 44ms of comparatively detailed irregularity corresponding to the press and sliding of 
minute concavo-convex 10a of 10s of imprint sides in the imprint plate 10 will be formed in the 
latest field 44es of bump 44B", without applying comparatively big thrust so that it may be 
expanded to drawin g 2 (B) and drawin g 3 (D) and may be shown. 
[0048] 

Moreover, as mentioned above, by heating, since it becomes easy to transform bump 44B, 

formation of above-mentioned irregularity becomes easier. 

[0049] 

Drawing 4 (A), (B), and (C) show the condition of each process of bump 44B' in the example of a 

comparison verified by the artificer of the invention in this application, respectively. 

[0050] 

In the example of a comparison, it considers only as what the contact sheet 44 with which bump 
44B' as expanded to drawing 4 (A) like an above-mentioned example and shown in the above- 
mentioned carrier unit 40 was worn out is arranged, and is equipped with the imprint plate 10 
same instead of being a bare chip 60 as mentioned above, without being heated like an above- 
mentioned example in performing recovery of an electrode. 
[0051] 

In this example of a comparison, bump 44B' is pressurized with the imprint plate 10 by the same 
predetermined pressure as an above-mentioned example along the direction which the arrow 
head F shown in drawing 1 (A) shows according to the energization force of a spring 54 through 
the press object 56. Drawing 4 (B) expands the condition of the point of bump 44BC immediately 
after 10s of imprint sides having contacted flatness side 44fs, and pressurizing them, and is 
shown. By this, the point of bump 44BC will be pressed by concavo-convex 10a of the imprint 
plate 10, and comparatively coarse concavo-convex 44ps will be formed so that clearly from 
drawing 4 (B). 
[0052] 

Next, the contact sheet which has bump 44BC by which recovery was carried out is taken out 

from the carrier unit 40. 

[0053] 

Therefore, comparatively coarse concavo-convex 44ps corresponding to the press of minute 
concavo-convex 10a of 10s of imprint sides in the imprint plate 10 will be formed in the latest 
field of bump 44BC so that it may be expanded to drawing 4 (C) and may be shown. 
[0054] 

Consequently, in the approach of the example of a comparison, it was checked that 44ms of 
comparatively detailed irregularity which is obtained in the example 1 of this application is not 
formed. 
[0055] 

In addition, in the invention in this application, effectiveness which applied the file to the 
connection side of bump 44B will be acquired by relative sliding between 10s of imprint sides and 
bump 44B which were mentioned above, moreover, as compared with the case where it imprints 
only by press, spacing of the irregularity will be more narrow, and irregularity will be formed 
certainly. 
[0056] 

Drawing 10 (A), (B), and (C) show typically each process in the 2nd example of the recovery 
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approach of the electrode concerning this invention. 
[0057] 

Drawing 10 (A) The contact sheet 80 used for the example shown in - (C) has two or more bump 
84B in the array corresponding to the electrode group of the bare chip 60 connected electrically 
in base material 84M, as shown in drawing 10 (A). The tip of each of that bump 84B has 
projected only predetermined height from the front face of base material 84M. Minute concavo- 
convex 84a is formed in the whole front face at the tip so that it may be expanded to drawing 1 1 
(A) and may be shown. 
[0058] 

Each bump 84B is electrically connected to the pad (un-illustrating) through conductor-layer 
84C made from copper foil. The pad is formed in the both ends which project towards the 
exterior from the both ends of the above base members 42 in base material 84M, respectively. 
Each bump 84B is formed in the gold (Knoop hardness: 80-200) or copper (Knoop hardness: 250- 
320) used as a base material in the shape of an approximate circle drill with the ingredient with 
which the predetermined crystal object 86 was mixed by abbreviation homogeneity. 
[0059] 

When a base material is gold, the crystal object 86 has the degree of hardness which consists of 
a golden degree of hardness size, is made from PARAJUUMU (Pd) with a particle diameter [ with 
comparatively high electrical conductivity ] of about 2-3 micrometers, and (Knoop hardness:250- 
350), and is mixed with the content of about 15 - 20% / vol extent. 
[0060] 

Moreover, when a base material is copper, the crystal object 86 has the degree of hardness 
which consists of a copper degree of hardness size, is made from nickel (nickel) with a particle 
diameter [ with comparatively high electrical conductivity ] of about 2-3 micrometers, and 
(Knoop hardness:300-490), and is mixed with the content of about 15 - 20% / vol extent. 
[0061] 

Base material 84M are made for example, from a polyimide resin ingredient (coefficient of linear 
expansion: 35x10~6/degree C) in the shape of sheet metal, and have the thickness of about 40 
micrometers. 
[0062] 

In carrying out recovery of the bump 84B as an electrode of this contact sheet 80, it is the basis 
arranged as mentioned above in the carrier unit 40 with the above-mentioned contact sheet 80 
of one sheet, and recovery of the connection side at the tip of bump 84B will be automatically 
carried out by carrying out repeat use to a bare chip 60. Therefore, the press process and 
heating process of the imprint plate 10 used in the 1st above-mentioned example are made 
unnecessary. 
[0063] 

That is, the latest section of bump 84B will have predetermined crushing cost, and will be 
contacted by the electrode surface of a bare chip 60 by the predetermined pressure so that it 
may be expanded to drawing 10 (B) and drawing 1 1 (B) and may be shown, when a trial is 
presented with the contact sheet 80 in the carrier unit 40. 
[0064] 

then, by carrying out repeat use of the contact sheet 80 of one sheet to the bare chip 60 of a 
predetermined number, the latest section of each bump 84B' crushes so that it may be expanded 
to drawing 10 (C) and drawing 1 1 (C) and may be shown — having — abbreviation — it becomes 
the approximate circle frustum configuration of having a flat field. As shown in drawing 1 1 (C), 
minute irregularity will be formed in apical surface 84fs of such each bump 84B' when some of 
two or more crystal objects 86 contained by wear of a base material are exposed. 
[0065] 

Therefore, a field with new minute irregularity will be automatically formed in the latest section 
of each bump 84B' with wear of the base material of the latest section of each bump 84B'. 
[0066] 

In the carrier unit 40 used for the 1st example of the recovery approach of the electrode 
concerning above-mentioned this invention, only the predetermined range is supported relatively 
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[ front face / of the base member 42 ] movable to abbreviation parallel by the part in which two 

or more bump 44B which can be set on the contact sheet 44 is formed. 

[0067] 

However, the carrier unit which the structure of the carrier unit 40 does not necessarily need to 
be made in this way, for example, is shown in drawing 1 2 (A), (B) - drawing 14 (A), and (B) may 
be used. 
[0068] 

In drawing 12 (A) a carrier unit The carrier housing 47 which has hold section 47A in which a 
bare chip 60 or the imprint plate 10 is held like an above-mentioned example, The base member 
43 which forms the pars basilaris ossis occipitalis of hold section 47A of the carrier housing 47, 
The contact sheet 45 arranged through the elastic sheet 41 on the base member 43, It is 
constituted including the lid 52 for press which comes to contain the press object which presses 
the electrode group or the imprint plate 10 of a bare chip 60 to bump 45B of the contact sheet 
45, and the ratchet mechanism 49 which holds the lid 52 for press alternatively in the carrier 
housing 47. In addition, since the structures of the lid 52 for press and a ratchet mechanism 49 
are a lid for press in the 1st above-mentioned example, and the structure and identitas of a 
ratchet mechanism, they omit the duplication explanation. 
[0069] 

The carrier housing 47 is fabricated with the ingredient which has the coefficient of linear 
expansion which consists of coefficient of linear expansion of the above-mentioned imprint plate 
10 size, for example, a resin ingredient. As a resin ingredient, polyether imide (coefficient of 
linear expansion: 56x10~6/degree C) is desirable, for example. As shown in drawing 12 (B), when 
being equipped with the lid 52 for press, the inner circumference section of hold section 47A of 
the carrier housing 47 is forme.d so that the periphery section of the lid 52 for press may be 
guided and it may position in a predetermined location. Hole 47a by which the conclusion 
member 51 later mentioned around central opening 47b is inserted in the bottom surface part of 
hold section 47A of the carrier housing 47 is formed in four places. 
[0070] 

The contact sheet 45 has two or more bump 45B in the array corresponding to the electrode 
group of the bare chip 60 connected electrically in base material 45M. For example, only height 
predetermined [ front face / of the copper used as a base material / the front face of base 
material 45M to ] in nickel and the tip of each bump 45B which gold plate processing is carried 
out and is formed is projected. Base material 45M are made for example, from a polyimide resin 
ingredient (coefficient of linear expansion: 35x10-6/degree C) in the shape of sheet metal, and 
have the thickness of about 40 micrometers. 
[0071] 

Each bump 44B is connected to pad 45p through the conductor layer made from copper foil. Two 
or more pad 45p is formed in the both ends which project towards the exterior from the both 
ends of the base member 43 in base material 45M, respectively. 
[0072] 

The contact sheet 45 has hole 45a in which the conclusion member 51 is inserted corresponding 

to hole 47a of the carrier housing 47 around two or more bump 44B. 

[0073] 

The base member 43 is fabricated with the same ingredient as the ingredient of the carrier 
housing 47, and has hole 43a corresponding to hole 47a of the carrier housing 47, and hole 45a of 
the contact sheet 45. 
[0074] 

One of the roles which the elastic sheet 41 arranged just under two or more bump 44B of the 
contact sheet 45 plays is making into homogeneity dispersion in the contact force of bump 45B 
which originates in the protrusion height of each bump 45B like an above-mentioned example. 
[0075] 

As shown in drawing 1 2 (B), as a conclusion member 51 which concludes the carrier housing 47 
and the base member 43 of each other on both sides of the contact sheet 45, a rivet or a screw, 
and a nut are desirable, for example. 
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[0076] 

When such a carrier unit is used, while the contact sheet 45 with which the bump was worn out 
is first arranged like the 1st above-mentioned example in a bump's recovery, the above- 
mentioned carrier unit equipped with the imprint plate 10 instead of the bare chip 60 is arranged 
in the thermostat 12 which maintains whenever [ predetermined room air temperature ]. 
[0077] 

The conditions of thrust are set up like the 1st above-mentioned example. 
[0078] 

Next, the temperature in a thermostat 12 is made to go up by the range from reference condition 
to [ from 80 degrees C or more ] 150 degrees C, and is maintained 5 minutes or more. In 
addition, the temperature and the period to maintain in a thermostat 12 are preferably set up in 
about 15 minutes at the room temperature of 150 degrees C. 
[0079] 

Therefore, the imprint plate 10, and the base member 43, the carrier housing 47 and the contact 
sheet 45 [ when it expands along with the temperature rise of a room temperature, respectively ] 
Since the coefficient of linear expansion of carrier housing 47 grade is set as size rather than 
the coefficient of linear expansion of the imprint plate 1 0 as mentioned above, the contact sheet 
45 will resist mutual frictional force 10s of imprint sides, and will be relatively prolonged in size 
as compared with the elongation of the imprint plate 10. Consequently, the irregularity of 
granularity with the finer surface roughness will be formed at the tip of each bump 45B like the 
1st above-mentioned example. 
[0080] 

Drawing 13 (A) and (B) show other carrier units used for an example of the recovery approach of 

the electrode concerning this invention, respectively. 

[0081] 

In the carrier unit shown in drawing 12 (A) and (B), although the carrier housing 47 and the base 
member 43 of each other are concluded by the conclusion member 51 on both sides of the 
contact sheet 45 instead, in drawing 1 3 (A) and (B), the carrier housing 47 and the base member 
43 of each other are joined on both sides of the contact sheet 45 by adhesives or fusion welding. 
In addition, in drawing 13 (A) and (B), the same sign is attached and shown about the component 
made the same in drawing 1 2 (A) and (B), and the duplication explanation is omitted. 
[0082] 

Carrier housing 47' is fabricated with the ingredient which has the coefficient of linear expansion 
which consists of coefficient of linear expansion of the above-mentioned imprint plate 10 size, 
for example, a resin ingredient. As a resin ingredient, polyether imide (coefficient of linear 
expansion: 56x10-6/degree C) is desirable, for example. As shown in drawing 13 (B), when being 
equipped with the lid 52 for press, the inner circumference section of hold section 47'A of carrier 
housing 47' is formed so that the periphery section of the lid 52 for press may be guided and it 
may position in a predetermined location. In the bottom surface part which forms the base of 
hold section 47'A of carrier housing 47', opening 47'b is formed in the center. 
[0083] 

Base member 43' is fabricated with the same ingredient as the ingredient of carrier housing 47', 
and has gage pin 43'P in four places respectively corresponding to hole 45a of the contact sheet 
45. Gage pin 43'P has projected predetermined die length, for example, thickness extent of the 
contact sheet 45, to the field where the elastic sheet 41 is arranged. Let locator-pin 43'P be a 
thing for carrying out the variation rate of the contact sheet 45 similarly according to the 
thermal expansion of base member 43', or the variation rate of contraction while it positions the 
relative position to base member 43' of the contact sheet 45. the base — a member — 43 — ' - 
- a carrier — housing — 47 — ' — hold — the section — 47 — ' — A — receiving — a relative 
position — fusion welding — the time — positioning — having . 
[0084] 

Also in this example the imprint plate 10, and base member 43', and carrier housing 47' and the 
contact sheet 45 [ when it expands along with the temperature rise of a room temperature, 
respectively ] Since coefficient of linear expansion, such as carrier housing 47', is set as size 
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rather than the coefficient of linear expansion of the imprint plate 10 as mentioned above, the 
contact sheet 45 will resist mutual frictional force 10s of imprint sides, and will be relatively 
prolonged in size as compared with the elongation of the imprint plate 10. Consequently, the 
irregularity of granularity with the finer surface roughness will be formed at the tip of each bump 
45B like the 1 st above-mentioned example. 
[0085] 

drawing 14 (A) and (B) are used for an example of the recovery approach of the electrode 
concerning this invention, respectively — being the further — others — a carrier unit is shown. 
[0086] 

the carrier unit shown in drawing 13 (A) and (B) — setting — the contact sheet 45 — inserting 

— carrier housing 47' and a locator pin 43, although the 'base member 43 which has P' of each 
other is joined instead — drawing 14 — ( — A — ) — and — ( — B — ) — setting — adhesives - 

— or — fusion welding — contact — a sheet — 45 — inserting — a locator pin — 47 — " — P 

— having — a carrier — housing — 47 — " — the base — a member — 43 — " — mutual — 
joining — having — a thing — ** — carrying out — having . In addition, in drawing 14 (A) and 
(B), the same sign is attached and shown about the component made the same in drawing 12 (A) 
and (B), and the duplication explanation is omitted. 

[0087] 

Carrier housing 47" is fabricated with the ingredient which has the coefficient of linear expansion 
which consists of coefficient of linear expansion of the above-mentioned imprint plate 10 size, 
for example, a resin ingredient. As a resin ingredient, polyether imide (coefficient of linear 
expansion: 56x10-6/degree C) is desirable, for example. As shown in drawing 14 (B), when being 
equipped with the lid 52 for press, the inner circumference section of carrier housing 47 "hold 
section 47" A is formed so that the periphery section of the lid 52 for press may be guided and 
it may position in a predetermined location. In the bottom surface part of carrier housing 47 
"hold section 47" A, opening 47"b is formed in the center. In the surrounding external surface of 
opening 47"b, gage pin 47"P has projected at four places respectively corresponding to hole 45a 
of the contact sheet 45. Gage pin 47"P has projected predetermined die length, for example, 
thickness extent of the contact sheet 45, to the base. Let locator-pin 47"P be a thing for 
carrying out the variation rate of the contact sheet 45 similarly according to the thermal 
expansion of carrier housing 47", or the variation rate of contraction while it positions the 
relative position to carrier housing 47" of the contact sheet 45. The relative position to base 
member 43" of hold section 47'A of carrier housing 47" is positioned at the time of fusion 
welding. 
[0088] 

Base member 43" is fabricated with the same ingredient as the ingredient of carrier housing 47." 
[0089] 

Also in this example the imprint plate 10, and base member 43", and carrier housing 47" and the 
contact sheet 45 [ when it expands along with the temperature rise of a room temperature, 
respectively ] Since coefficient of linear expansion, such as carrier housing 47", is set as size 
rather than the coefficient of linear expansion of the imprint plate 10 as mentioned above, the 
contact sheet 45 will resist mutual frictional force 10s of imprint sides, and will be relatively 
prolonged in size as compared with the elongation of the imprint plate 10. Consequently, the 
irregularity of granularity with the finer surface roughness will be formed at the tip of each bump 
45B like the 1 st above-mentioned example. 
[0090] 

Drawing 15 and drawing 16 show roughly the configuration of the carrier unit stage used for the 
3rd example of the recovery approach of the electrode concerning this invention, respectively 
with the imprint plate fixed head. 
[0091] 

In addition, in drawing 15 and drawing 16 , the same sign is attached and shown about the 
component made the same in the carrier unit in the example shown in drawing 7 and drawing 8 , 
and the duplication explanation is omitted. Moreover, in drawing 1 5 and drawing 16 , the condition 
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that some components of the carrier unit in the condition that the lid for press was removed 

were held in the carrier unit stage is shown. 

[0092] 

As the part is shown in drawing 15 and drawing 1 7 , a carrier unit The carrier housing 116 which 
has hold section 1 16A in which a bare chip 60 is held, The contact sheet 44 arranged through 
the elastic sheet 110 on the base member 108 which forms the pars basilaris ossis occipitalis of 
hold section 116A of the carrier housing 116, It is constituted including ratchet-mechanism 116F 
which hold alternatively the lid for press which comes to contain the press object which presses 
the electrode group of a bare chip 60 to bump 44B of the contact sheet 44, and (un-illustrating) 
and its lid for press in the carrier housing 116. 
[0093] 

In addition, the above-mentioned lid for press which is not illustrated is equipped with the 

configuration in the example shown in drawing 8 , and the same configuration. 

[0094] 

Ratchet-mechanism 116F are constituted by the both ends of the carrier housing 116 as shown 
in drawing 7 including the hook member which is supported rotatable with a support shaft and 
holds the edge of the lid for press, and the coil spring which energizes a hook member in the 
direction made to engage with the edge of the lid for press, respectively, respectively. 
[0095] 

The carrier unit stage 106 has hold section 106A which holds the carrier housing 116 temporarily 
in the recovery of bump 44B of the contact sheet 44. As shown in drawing 15 and drawing 17 , in 
order to regulate the relative position to hold section 1 06A of the base member 1 08, the inner 
circumference section of hold section 106A which carries out opening towards the upper part is 
formed so that it may engage with the edge of the base member 108. 
[0096] 

As shown in drawing 16 and drawing 17 , the ratchet mechanism of the pair held removable in 
hold section 106A carries out phase opposite of the carrier housing 116 of a carrier unit, and it is 
prepared in the periphery section of hold section 106A. The ratchet mechanism is constituted by 
the wall which forms hold section 106A in the carrier unit stage 106 including the hook member 
112 which is supported rotatable with the support shaft 118 and holds the periphery section of 
hold section 1 16A of the carrier housing 1 16, and the coil spring 1 14 which energizes the hook 
member 112 in the direction made to engage with the periphery section of hold section 116A, 
respectively, respectively. 
[0097] 

As shown to drawing 17 by the two-dot chain line, the end resists the energization force of a 
coil spring 114, and when equipped only with the carrier housing 116 of a carrier unit in hold 
section 106A, or when being removed from hold section 106A, the hook member 112 is rotated 
so that it may be isolated out of hold section 106A. On the other hand, when the carrier housing 
116 is held in hold section 106A, the end of the hook member 112 is contacted by the periphery 
section of hold section 1 16A of the carrier housing 116 according to the energization force of a 
coil spring 114, as shown in drawing 15 and drawing 17 . 
[0098] 

When recovery is performed about the contact sheet 44 with which the bump was worn out so 
that it may mention later, the imprint plate fixed head is arranged in hold section 116A of the 
carrier housing 1 1 6 in a carrier unit, as shown in drawing 1 5 . 
[0099] 

The press object 102 which has fixed side 102a to which the imprint plate 104 is fixed as the 
imprint plate fixed head is shown in drawing 15 , The body 100 of a lid which has the crevice in 
which the base of the press object 102 is held, It is allotted to each space between the crevice 
of the base of the press object 102, and the comparatively deep crevice of the body 100 of a lid, 
respectively, and is constituted including two or more springs 103 which turn the imprint plate 
104 to bump 44B of the contact sheet 44, and energize it. 
[0100] 

The base of the press object 102 is inserted movable into the comparatively shallow large 
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crevice of the body 100 of a lid. 102n of claw parts which engage with the claw part prepared in 
the lower limit of the body 100 of a lid carries out phase opposite, and they are formed in the 
edge of a part at which the press object 102 is inserted. [ two or more ] By this, the press 
object 102 will be held at the body 100 of a lid in the condition of having been energized by the 
energization force of two or more springs 103. 
[0101] 

One field of the imprint plate 104 made from a metallic material or a ceramic ingredient is being 
fixed by adhesion or the conclusion implement to fixed side 102a. Irregularity with predetermined 
flatness and predetermined surface roughness is formed in the field of another side of the 
imprint plate 104. In addition, the imprint plate 104 may be formed in the press object 102 and 
one, without being restricted to this example. Moreover, the press object 102 may be formed in 
the body 100 of a lid, and one, for example, without two or more springs 103 intervening. 
[0102] 

On the other hand, the lid for press of a carrier unit (un-illustrating) is held by the ratchet- 
mechanism 1 16F at the carrier housing 116, when a trial is performed to a bare chip 60. 
[0103] 

100s of female screw sections in which the male screw section of the load cell mentioned later 
is inserted is prepared in the abbreviation center section of the upper part of the body 100 of a 
lid. 

[0104] 

Drawing 18 shows roughly the whole sliding equipment configuration to which the contact sheet 
44 is relatively moved to the imprint plate fixed head in the process of the recovery about bump 
44B of the contact sheet 44. 
[0105] 

sliding equipment be constitute including the table device section which make it move in the 
predetermined direction , and the pressurization device section which the imprint plate fixed 
head be hold [ section ] and make a predetermined pressure act on bump 44B of the imprint 
plate 104 and the contact sheet 44 while fix the carrier unit stage 106 holding the carrier 
housing 116 with which it be allot on the base member 120 , and the contact sheet 44 be hold . 
[0106] 

The pedestal 1 22 matched with the table device section on the base member 1 20, and X shaft- 
orientations stage member 1 26 moved by the ball screw member 1 24 supported by the pedestal 
122, Y shaft-orientations stage member 130 moved in the direction of an axis of the ball screw 
member 124 by the ball screw member 132 supported by X shaft-orientations stage member 126 
along the direction which carries out an abbreviation rectangular cross, It is constituted including 
the rotation stage 136 which is supported rotatable by the stage supporter 134 allotted to Y 
shaft-orient;ations stage member 130, and holds a carrier unit. 
[0107] 

A pedestal 122 consists of a handstand surface part which carries out breadth extension in the 
direction which an arrow head Z shows to an abbreviation perpendicular to the flat part formed 
along the direction which the arrow head X in drawing 18 shows, and a flat part. 
[0108] 

X shaft-orientations stage member 126 is guided with a guide rail 168, and is supported by the 
ball screw member 124 movable through the nut. The both ends of the ball screw member 124 
are supported by the edge which met in the direction which an arrow head X shows in drawing 18 
in the flat part of a pedestal 122, respectively. The output shaft of the drive motor 160 fixed to a 
pedestal 122 through moderation device 160GH, such as an epicyclic gear device, is connected 
with one edge of the ball screw member 124. In addition, as for a drive motor 160, a linear motor, 
a stepping motor, a servo motor, etc. may be used. A drive motor 160 and each drive motor 
mentioned later are controlled by the control unit 150 mentioned later. 
[0109] 

Y shaft-orientations stage member 130 is supported by the inner circumference section of X 
shaft-orientations stage member 126 movable along the perpendicular direction at space with 
the guide rails 128A and 128B by which pair opposite arrangement is carried out. Moreover, Y 



http:/ /www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/08/24 



JP.2004-056078.A [DETAILED DESCRIPTION] 14/17 <<— \> 



shaft-orientations stage member 130 is supported by the ball screw member 132 movable 
through the nut. The both ends of the ball screw member 132 are supported by the edge which 
met perpendicularly in drawing 18 in X shaft-orientations stage member 1 26 at space, 
respectively. The output shaft of the drive motor 162 fixed to X shaft-orientations stage member 
126 through moderation devices, such as an epicyclic gear device, is connected with one edge of 
the ball screw member 132. As for a drive motor 162, a linear motor, a stepping motor, a servo 
motor, etc. may be used. 
[0110] 

The drive motor 164 is being fixed to the center section of the stage supporter 134 fixed to the 
top face of Y shaft-orientations stage member 1 30. The stage supporter 1 34 is being fixed to 
the top face of Y shaft-orientations stage member 1 30 through the notch of X shaft-orientations 
stage member 126. It connects with the output shaft of a drive motor 164 inside the center of 
the disk section of the rotation stage 136 through moderation device 164GH. The side 
attachment wall of the rotation stage 136 is supported by the upper part of the stage supporter 
134 rotatable through bearing 137. As for a drive motor 164, a linear motor, a stepping motor, a 
servo motor, etc. may be used. 
[0111] 

This will rotate the rotation stage 136 to the circumference of the medial-axis line of Y shaft- 
orientations stage member 130, and the medial-axis line of the stage supporter 134, when a drive 
motor 1 64 is made into an operating state. 
[0112] 

The carrier unit stage 106 is being fixed by the conclusion member to which illustration is 
abbreviated, for example, a **** member etc., to the disk section of the rotation stage 1 36. 
[0113] 

The pressurization device section is constituted including Z shaft-orientations stage member 
140 which transmits thrust to the imprint plate fixed head, the ball screw member 142 which it is 
inserted in Z shaft-orientations stage member 140, and is supported movable, and the drive 
motor 166 made to rotate the ball screw member 142 while holding the load cell 138 which 
detects the thrust to bump 44B through the imprint plate fixed head, and a load cell 138. 
[0114] 

The both ends of the ball screw member 142 are supported by the bracket section of the pair 
prepared in a handstand surface part by having predetermined spacing rotatable, respectively. 
One edge of the ball screw member 142 is connected with the output shaft of the drive motor 
166 fixed to a handstand surface part through moderation device 166GH. As for a drive motor 
166, a linear motor, a stepping motor, a servo motor, etc. may be used. 
[0115] 

Z shaft-orientations stage member 140 is guided with the guide rail 144 so that it may be 
inserted in so that the ball screw member 142 may serve as an abbreviation perpendicular to the 
axis through a nut, and it may not rotate. 
[0116] 

The load cell 138 is connected with the body 100 of a lid by thrusting into 100s of female screw 
sections of the imprint plate fixed head 1 38s of male screw sections connected with the internal 
sensor section. A load cell 138 sends out the detecting signal Sp which detects the thrust to the 
imprint plate fixed head of Z shaft-orientations stage member 140, and expresses thrust to a 
control unit 150. 
[0117] 

The migration direction command signal Sd showing the direction where the reset command 
signal Sr and the carrier housing 1 16 showing the instruction which returns the location of each 
stage member from the host computer for production control with which illustration is omitted to 
a predetermined criteria location should move to a control unit 150, the recovery initiation 
command signal Ss, and the detecting signal Sp from the above-mentioned load cell 138 are 
supplied. 
[0118] 

Moreover, the control unit 150 equips the interior with the memory section 150 in which the 
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program data for performing the data showing the set point of the thrust to the imprint plate 
fixed head set up according to the contact sheet 44 or the set point of the movement magnitude 
of the carrier housing 116 (carrier unit stage 106) and recovery etc. are stored. 
[0119] 

The value of the thrust is set up according to the magnitude of bump 44B, for example, let it be 
the range of 1g or more per electrode 100g or less. As an example of the range of the minimum 
in the value of thrust, it considers as the range of 1g or more per electrode 40g or less. 
[0120] 

The movement magnitude of the one direction of the carrier housing 116 (carrier unit stage 106) 
is set up so that bending of the play of each device and the contact sheet 44 etc. may be 
considered, and it may be set up, for example, the relative movement magnitude of bump 44B 
may serve as the 1 -micrometer or more range of 1mm or less. As an example of the range of the 
minimum in the relative movement magnitude of bump 44B, it considers as the 1 -micrometer or 
more range of 100 micrometers or less. 
[0121] 

In the recovery by the 3rd example in the recovery approach of the electrode concerning this 
invention, first, as shown in drawing 18 , the carrier unit stage 106 in which the carrier housing 
116 with which the contact sheet 44 with which the bump was worn out is arranged was 
attached is held at the disk section of the rotation stage 136 in a predetermined criteria location. 

[0122] 

Next, a control unit 150 sets up the movement magnitude of each stage member so that the 
movement magnitude of the carrier housing 1 16 and the carrier unit stage 106 may serve as a 
predetermined value based on the data in the recovery initiation command signal Ss, the 
migration direction command signal Sd, and the memory section 1 50. 
[0123] 

A control unit 150 sets up the movement magnitude of the Z-axis stage 140 based on the data 
of the set point of the thrust in a detecting signal Sp and 150m of memory sections in that case. 

[0124] 

A control unit 150 forms the pulse control signal Cz according to the set-up movement 
magnitude, and supplies it to the motorised circuit 158. Based on the pulse control signal Cz, a 
driving signal shall be supplied to the motorised circuit 158. 
[0125] 

Then, a control unit 150 forms the pulse control signals Cx, Cy, and Cr so that it may move the 
carrier housing 116 and the carrier unit stage 1 06 only once [ at least ] according to the set-up 
movement magnitude, and it supplies them to the motorised circuits 152, 154, and 156, 
respectively. Based on the pulse control signals Cx, Cy, and Cr, a driving signal shall be supplied 
to the motorised circuits 1 52, 1 54, and 1 56 to drive motors 1 60, 1 62, and 1 64, respectively. 
[0126] 

Thereby, only the specified quantity is made to move relatively bump 44B of the contact sheet 
44 in the carrier housing 1 16 in the predetermined direction once to the imprint plate 104. 
[0127] 

Therefore, the comparatively detailed irregularity corresponding to the press and sliding of an 
imprint side of minute irregularity in the imprint plate 104 will be formed in the edge at which the 
bump was worn out, without applying comparatively big thrust like the case of the 1st above- 
mentioned example. The irregularity is spacing of for example, about 0.1 -micrometer or more 50- 
micrometer or less extent, and is formed in about 0.001 -micrometer or more height of 5 
micrometers or less. As range of the minimum of the irregularity, it is spacing of about 0.1- 
micrometer or more 50-micrometer or less extent, and considers as the range of about 0.002- 
micrometer or more height 3 micrometers or less, for example. 
[0128] 

Moreover, in this example, since it is not necessary to heat like [ in the case of the 1st 
example ], control of the amount of sliding in recovery is easy, and it can process comparatively 
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for a short period of time, consequently is more suitable for mass-production nature. 
[0129] 

And that thrust should be canceled, a control unit 150 forms the pulse control signal Cz, and 

supplies it to the motorised circuit 158. 

[0130] 

The carrier housing 116 with which the contact sheet by which recovery was carried out is held 
is removed from the carrier unit stage 106. In that case, a control unit 150 forms the control 
pulse signals Cx, Cy, Cr, and Cz, and supplies them to the motorised circuits 152, 154, 156, and 
1 58 so that it may return the location of each stage member to a predetermined criteria location 
based on the control signal Sr supplied. 
[0131] 

After being equipped with a bare chip 60 and the lid for press, the hold section of IC socket 30 
will be equipped with the removed carrier housing 1 16 as a carrier unit like an above-mentioned 
example. 
[0132] 

[Effect of the Invention] 

According to the recovery approach of the electrode concerning this invention, so that clearly 
from the above explanation Turning to the connection side of the polar zone the imprint plate 
laid in the connection side of the polar zone in the 1st process, and pressing it by the 
predetermined pressure Easy and, certainly predetermined irregularity can be formed in the 
connection side of the polar zone of the electrode plate worn out since the imprint plate and the 
electrode plate were deleted from the connection side of an electrode by predetermined 
granularity at predetermined temperature a predetermined period and by sliding relatively 
according to the expansion difference since it heats. 
[Brief Description of the Drawings] 

[Drawing 1] (A) and (B) are drawings showing typically each process of the 1st example of the 
recovery approach of the electrode concerning this invention, respectively. 
[Drawing 2] (A) is a fragmentary sectional view with which is a fragmentary sectional view with 
which explanation of each process is presented, and a bump's point in the process shown in 
drawing 1 (B) expands (B) partially, is shown [ a bump's point in the process shown in drawing 1 
(A) is expanded partially, and is shown, and ], and explanation of each process is presented. 
[Drawing 3] (A), (B), (C), and (D) are fragmentary sectional views with which a bump's point in 
each process of the 1st example of the recovery approach of the electrode concerning this 
invention is expanded partially, and is shown, respectively, and explanation of each process is 
presented. 

[Drawing 4] (A), (B), and (C) are fragmentary sectional views with which a bump's point in each 
process of the example of a comparison is expanded partially, and is shown, and explanation of 
each process of the example of a comparison is presented, respectively. 
[Drawing 5] (A), (B), and (C) are drawings with which explanation of each process at which a 
bump's tip is worn out by use is presented, respectively. 

[Drawing 6] A bump's tip which a bump's tip is expanded partially, respectively, and (A), (B), and 
(C) are shown, and is shown in drawing 5 (A), (B), and (C) is drawing with which explanation of 
each process worn out by use is presented. 

[Drawing 7] It is the fragmentary sectional view showing an example of the socket for 
semiconductor devices equipped with the contact sheet with which the 1st example and the 2nd 
example of the recovery approach of the electrode concerning this invention are applied. 
[Drawing 8] It is the fragmentary sectional view showing roughly the configuration of the carrier 
unit in the example shown in drawing 7 . 

[Drawing 9] It is a top view in the example shown in drawing 8 . 

[Drawing 10] (A), (B), and (C) are the fragmentary sectional views expanding and showing the 
important section with which explanation of each process of the 2nd example of the recovery 
approach of the electrode concerning this invention is presented, respectively. 
[Drawing 1 1] (A), (B), and (C) are the fragmentary sectional views expanding and showing some 
drawings shown in drawing 10 (A), (B), and (C), respectively. 
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[Drawing 1 2] (A) is the block diagram decomposing and showing the configuration of an example 
of other carrier housing used for the 1 st example of the recovery approach of the electrode 
concerning this invention, and a base member, and (B) is the block diagram showing the 
configuration of the carrier unit containing carrier housing in (A). 

[Drawing 1 3] (A) is used for the 1 st example of the recovery approach of the electrode 
concerning this invention — being the further — others — it is the block diagram decomposing 
and showing the configuration of an example of carrier housing and a base member, and (B) is 
the block diagram showing the configuration of the carrier unit containing carrier housing in (A). 
[Drawing 14] (A) is used for the 1 st example of the recovery approach of the electrode 
concerning this invention — being the further — others — it is the block diagram decomposing 
and showing the configuration of an example of carrier housing and a base member, and (B) is 
the block diagram showing the configuration of the carrier unit containing carrier housing in (A). 
[Drawing 1 5] It is the sectional view showing the configuration of the carrier unit stage used for 
the 3rd example of the recovery approach of the electrode concerning this invention with the 
imprint plate fixed head. 

[Drawing 16] It is a top view in the example shown in drawing 15 . 

[Drawing 17] It is the block diagram decomposing and showing the configuration of carrier 
housing shown in drawing 1 5 , and a carrier unit stage. 

[Drawing 18] It is the block diagram showing the whole sliding equipment configuration used for 

the 3rd example of the recovery approach of the electrode concerning this invention. 

[Description of Notations] 

10a Irregularity 

10,104 Imprint plate 

10s Imprint side 

1 2 Thermostat 

44 80 Contact sheet 

44B, 44B\ 44B", and 84B and 84B — ' — Bump 

44a, 44ps, 44ms, 84a Irregularity 

44M, 84M Base material 

60 Bare Chip 

86 Crystal Object 

126 X Shaft-Orientations Stage Member 
130 Y Shaft-Orientations Stage Member 
136 Rotation Stage 

140 Z Shaft-Orientations Stage Member 
160,162,164 166 Motor for a drive 



[Translation done.] 
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* NOTICES * 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the recovery approach of an electrode that the connection side of the 
polar zone of an electrode plate which has the polar zone which performs electrical installation 
to the terminal of a semiconductor device can be recovered so that it may become 
predetermined surface roughness. 
[0002] 
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PRIOR ART 

[Description of the Prior Art] 

In the IC socket for electronic equipment, or a connector, it is requested that the terminal of the 
semiconductor device with which the electrode of the substrate for wiring is equipped is 
generally connected certainly electrically. In such equipment, as shown also in JP,8-96865,A and 
JP,2000-294043,A, forming by etching processing is proposed [ projection / thermal spraying 
or / minute ] in ceramic-flame-spraying coats enough in order to break through the oxide skin 
formed in the terminal at the electric contact section of the conductor pattern to which the 
terminal (electrode) of a semiconductor device is connected electrically, or the end face of a 
track, for example. Thus, by forming a minute projection in the electric contact section or the 
end face of a track, since a mutual touch area is reduced and the contact pressure per unit area 
increases, the effectiveness that an oxide skin is easy to be destroyed will be done so. 
[0003] 

Consequently, the terminal of a semiconductor device will be electrically connected to the 

electrode of the substrate for wiring certainly. 

[0004] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] 

According to the recovery approach of the electrode concerning this invention, so that clearly 
from the above explanation Turning to the connection side of the polar zone the imprint plate 
laid in the connection side of the polar zone in the 1st process, and pressing it by the 
predetermined pressure Easy and, certainly predetermined irregularity can be formed in the 
connection side of the polar zone of the electrode plate worn out since the imprint plate and the 
electrode plate were deleted from the connection side of an electrode by predetermined 
granularity at predetermined temperature a predetermined period and by sliding relatively 
according to the expansion difference since it heats. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

In the above IC sockets for electronic equipment, when the electric contact section of a 
conductor pattern is used repeatedly, since there is a fixed life also in the endurance of the 
minute projection which has the above abrasion resistance, and a ceramic-flame-spraying coat, 
a minute projection will be worn out with contact pressure etc. therefore, abbreviation which 
does not have irregularity, without recovering the electric contact section or the end face of a 
track according to operating frequency — since it becomes a flat front face, there is a possibility 
that a touch area may increase and contact pressure may become inadequate. Consequently, 
the positive electric connection obtained at the beginning may not no longer be obtained as it 
uses it. 
[0005] 

It is the recovery approach of an electrode that the connection side of the polar zone of an 
electrode plate which has the polar zone to which this invention performs electrical installation 
to the terminal of a semiconductor device in consideration of the above trouble can be 
recovered so that it may become predetermined surface roughness, and aims at offering the 
recovery approach of the electrode which can form easy and, certainly predetermined irregularity 
to the connection side of the polar zone of the worn-out electrode plate. 
[0006] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the recovery approach of the electrode 
concerning this invention To the connection side of the polar zone in the electrode plate which 
has the polar zone formed on an insulating substrate, and performs electrical installation through 
the connection side of the polar zone to the terminal area of a semiconductor device The 1st 
process which lays the front face and connection side of an imprint plate which have the front 
face in which it is made from the ingredient of the coefficient of linear expansion of the 
insulating substrate of an electrode plate, and a different coefficient of linear expansion, and 
irregularity is formed so that it may contact mutually, Turning to the connection side of the polar 
zone the imprint plate laid in the connection side of said polar zone in the 1st process, and 
pressing it by the predetermined pressure A predetermined period, the 2nd process to heat, and 
an imprint plate are made to isolate an imprint plate and this electrode plate to said electrode 
plate at predetermined temperature, and it comes to contain the 3rd process which obtains 
predetermined irregularity to the connection side of the polar zone. 
[0007] 

Moreover, the 2nd predetermined temperature and predetermined period in a process are a 
temperature requirement from 80 degrees C or more to less than 1 50 degrees C f and may be set 
as the period for 15 or less minutes 5 minutes or more, respectively. 
[0008] 

Furthermore, the recovery approach of the electrode concerning this invention The polar zone 
which comes by specified quantity **** into a base material is formed on an insulating substrate 
in the minute crystal object which has the abrasion resistance which was excellent as compared 
with the abrasion resistance of a base material. The 1st process which lays the terminal area of 
a semiconductor device in the connection side of the polar zone in the electrode plate which 
performs electrical installation through the connection side of the polar zone to the terminal area 
of a semiconductor device, It comes to contain the 2nd process which obtains predetermined 
irregularity to a connection side by wearing a connection side, contacting the terminal area of a 
semiconductor device to the connection side of an electrode plate, and exposing some crystal 
objects. 
[0009] 

A crystal object has the degree of hardness which consists of a degree of hardness of the 
copper which is a base material size, and may be made from PARAJUUMU or nickel with 
comparatively high electrical conductivity. 
[0010] 

The recovery approach of the electrode concerning this invention further again To the 
connection side of this polar zone in the electrode plate which has the polar zone formed on an 
insulating substrate, and performs electrical installation through the connection side of the polar 
zone to the terminal area of a semiconductor device The 1st process which lays the front face 
and connection side of an imprint plate which have the front face in which irregularity is formed 
so that it may contact mutually, Turning to the connection side of the polar zone the imprint 
plate laid in the connection side of the polar zone in the 1st process, and pressing it by the 
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predetermined pressure To a connection side, it shifts and comes to include an imprint plate or 
the connection side of the polar zone the 3rd process without abbreviation parallel which obtains 
irregularity predetermined to the connection side of the polar zone once [ at least ] in that 
direction by making the specified quantity, the 2nd process to which it is made to move 
relatively, and an imprint plate isolate to an electrode plate. 
[0011] 

Moreover, an electrode plate is made to move to an imprint plate in the 2nd process with the 
sliding equipment moved to abbreviation parallel to the connection side of the polar zone, 
supporting an electrode plate. 
[0012] 

The thrust in the 2nd process may be 1g or more per polar zone 100g or less, and the specified 
quantity of the relative migration in the 2nd process may be 1 micrometers or more 1mm or less. 

[0013] 

[Embodiment of the Invention] 

Drawing 7 shows the socket for semiconductor devices equipped with the electrode plate for 
connection with which the 1st example, 2nd example mentioned later, and 3rd example of the 
recovery approach of the electrode concerning this invention are applied. 
[0014] 

In the socket for semiconductor devices shown in drawing 7 , it considers as the electrical- 
characteristics trial of a semiconductor device, and the thing specifically used for a burn in test 
etc., for example. The socket for semiconductor devices is constituted including the carrier unit 
40 by which the bare chip as a semiconductor device is held in the interior, and IC socket 30 
with which the hold section is equipped with the carrier unit 40 removable. 
[0015] 

The body section 32 which has the hold section which IC socket 30 is arranged on the printed- 
circuit board 38 which outputs and inputs the inspection signal to a bare chip, the detection 
output signal from a bare chip, etc., and holds the carrier unit 40, The contact group 34 which 
consists of two or more contacts electrically connected to each pad of the contact sheet as an 
electrode plate for connection which is formed in the body section 32 and serves as a 
component in the carrier unit 40, and which is mentioned later, respectively, The covering 
member 36 which is allotted possible [ a vertical movement ] to the body section 32, and 
connects each contact surface of the contact group 34 to each pad of a contact sheet 
electrically alternatively is constituted as main elements. 
[0016] 

The body section 32 fabricated with a resin ingredient is arranged in the predetermined location 
corresponding to the polar zone of a printed-circuit board 38. The body section 32 has hold 
section 32A in which the carrier unit 40 is held, as shown in drawing 7 . Hold section 32A is 
surrounded by the inner circumference section of lower pedestal 32a which engages with the 
lower part of the base section of the carrier unit 40 mentioned later, and the inner 
circumference section of up pedestal 32b which stands in a row in lower pedestal 32a, and 
engages with the upper part of the base section, and is formed. The contact group 34 is 
supported by lower pedestal 32a. the contact group 34 is constituted in lower pedestal 32a and 
up pedestal 32b — each — the slit in which contact 34ai (i=1- n and n integer) is inserted is 
formed. 
[0017] 

each — contact 34ai (i=1- n and n integer) 34f of fixed side contact surfaces which stand in a 
row in terminal area 34T currently pressed fit in lower pedestal 32a, and terminal area 34T, and 
are electrically connected to the pad of a contact sheet from a lower part side, 34m of movable 
side contact surfaces which have elasticity, stand in a row in terminal area 34T, and are 
electrically connected to the pad of a contact sheet from an upper part side, It engages with the 
slant surface part of the covering member 36 which branches from 34m of movable side contact 
surfaces, and is mentioned later alternatively, and is constituted including engaged portion 34e 
which rotates 34m of movable side contact surfaces in the direction isolated to 34f of fixed side 
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contact surfaces. 
[0018] 

each — contact 34ai is arranged at the predetermined spacing along the abbreviation 
perpendicular direction in drawing 7 to space corresponding to the pad of the contact sheet 44 
mentioned later. In addition, in drawin g 7 , the contact group 34 of only the part corresponding to 
one side in the contact group 34 which encloses the four way type of hold section 32A is shown. 

[0019] 

The covering member 36 fabricated with a resin ingredient has opening 36a which the carrier unit 
40 passes. A part for the frame which forms the periphery of opening 36a is supported possible 
[ a vertical movement ] by the leg guided in the slot established in the periphery section of the 
body section 32. In addition, the covering member 36 is energized in the direction isolated to the 
body section 32 by the elastic member to which illustration is abbreviated, the time of the 
covering member 36 being made to descend to the lower limit of each side for the frame to a 
predetermined location, as shown by the NI point chain line of drawing 7 — a **** — each — it 
engages with engaged portion 34e of contact 34ai, and 36s of slant surface parts which rotate 
34m of movable side contact surfaces in the direction which resists the elastic force and is 
isolated to 34f of fixed side contact surfaces is formed, respectively. 
[0020] 

When hold section 32A of the body section 32 of IC socket 30 is equipped with the carrier unit 
40 mentioned later, after the covering member 36 is made to retreat to hold section 32A the 
specified quantity and by carrying out depression maintenance in 34m of each traveling contact 
section of the contact group 34, the carrier unit 40 is positioned and laid in hold section 32A 
through opening 36a from the upper part. 34f of fixed side contact surfaces is made to contact 
the inferior-surface-ol^-tongue side of the pad of the contact sheet 44 in the carrier unit 40 in 
that case. 
[0021] 

then, the time of the covering member 36 in the condition of having been held being released — 
the return force of an above-mentioned elastic body — and — each — the covering member 36 
is made to go up by resultant force of the elastic force of engaged portion 34e of contact 34ai 
34m of each traveling contact section of the contact group 34 is returned to the original 
location, and it is made to contact the top-face side of the pad of the contact sheet 44 of the 
carrier unit 40 in that case. By that cause, as shown in drawin g 7 , the contact sheet 44 and the 
contact group 34 will be connected electrically. 
[0022] 

The carrier housing 46 which has hold section 46A in which a bare chip 60 is held as the carrier 
unit 40 is shown in drawing 8 , The contact sheet 44 arranged through the elastic sheet 58 on 
the base member 42 which forms the pars basilaris ossis occipitalis of hold section 46A of the 
carrier housing 46, It is constituted including the lid 52 for press which comes to contain the 
press object 56 which presses the electrode group of a bare chip 60 to bump 44B of the contact 
sheet 44, and the ratchet mechanism 50 (refer to drawing 7 ) which holds the lid 52 for press 
alternatively in the carrier housing 46. 
[0023] 

As shown in drawing 8 , the lid 52 for press is arranged on the space between the press object 
56 which has press side 56a which contacts the top face of a bare chip 60, the body 64 of a lid 
which holds the base of the press object 56, and the crevice of the base of the press object 56 
and the comparatively deep crevice of the body 64 of a lid, and is constituted including two or 
more springs 54 which turn the press object 56 to a bare chip 60, and energize it. 
[0024] 

The bare chip 60 of an abbreviation square has the predetermined electrode group on the 

inferior surface of tongue which counters the bump of the contact sheet 44. 

[0025] 

The base of the press object 56 is inserted movable into the comparatively shallow large crevice 
of the body 64 of a lid. 56n of claw parts which engage with the claw part prepared in the lower 
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limit of the body 64 of a lid carries out phase opposite, and they are formed in the edge of a part 
at which the press object 56 is inserted. [ two or more ] By this, the press object 56 will be held 
in the condition of having been energized by the energization force of a spring 54 at the body 64 
of a lid. 
[0026] 

The body 64 of a lid has height 64p to which the hook members 48A and 48B of a ratchet 
mechanism 50 engage with the both ends which counter, respectively. At the time of wearing of 
the lid 52 for press, height 64p engages with the inclined plane at the tip of the hook members 
48A and 48B, and has slant surface part 64ps which presses the hook members 48A and 48B in 
the direction isolated mutually so that it may mention later. 
[0027] 

The hook members 48A and 48B which a ratchet mechanism 50 is supported by the both ends of 
the carrier housing 46 rotatable, respectively, and hold the body 64 of a lid, The torsion coiled 
spring 66 energized in the direction where an arrow head shows the hook members 48A and 48B 
in drawing 7 , respectively, i.e., the direction made to engage with height 64p of the body 64 of a 
lid, It is constituted including the hook members 48A and 48B and the support shaft 68 which 
supports the torsion coiled spring 66. 
[0028] 

When equipped with the lid 52 for press, 46g of guide sections to which it shows the periphery 
section of the lower part of the body 64 of a lid is formed in the both ends of the carrier housing 
46. The both ends of the support shaft 68 are supported around 46g of guide sections. 
[0029] 

The contact sheet 44 has two or more bump 44B in the array corresponding to the electrode 
group of the bare chip 60 connected electrically in base material 44M, as shown in drawing 8 and 
drawing 9 . For example, only height predetermined [ front face / of the copper used as a base 
material / the front face of base material 44M to ] in nickel and the tip of each bump 44B which 
gold plate processing is carried out and is formed is projected. Base material 44M are made for 
example, from a polyimide resin ingredient (coefficient of linear expansion: 35x10-6/degree C) in 
the shape of sheet metal, and have the thickness of about 40 micrometers. 
[0030] 

Each bump 44B is connected to pad 44p through conductor-layer 44c made from copper foil, as 
shown in drawing 9 . Pad 44p is formed in the both ends which project towards the exterior from 
the both ends of the base member 42 in base material 44M, respectively. 
[0031] 

In addition, only the predetermined range is supported relatively [ front face / of the base 
member 42 ] movable to abbreviation parallel by the part in which two or more bump 44B which 
can be set on the contact sheet 44 is formed. 
[0032] 

In this configuration, in equipping with a bare chip 60 in the carrier unit 40, first, the electrode 
group of a bare chip 60 is positioned to bump 44B of the contact sheet 44, and it is arranged so 
that the electrode group of a bare chip 60 may contact bump 44B. Next, the lid 52 for press is 
inserted into hold section 46A of the carrier housing 46. It rotates in the direction which resists 
the energization force of the torsion coiled spring 66, and the tip of the hook members 48A and 
48B of a ratchet mechanism 50 isolates mutually by slant surface part 64ps of the body 64 of a 
lid of the lid 52 for press in that case. Moreover, the peripheral face of the body 64 of a lid being 
guided at the inside which is 46g of guide sections, press side 56a of the press object 56 resists 
the energization force of a spring 54, and is forced on the top face of a bare chip 60. 
[0033] 

Then, by being energized from the torsion coiled spring 66, the tip of the hook members 48A and 
48B rotates in the direction which approaches mutually, and engages with height 64p of the body 
64 of a lid. Consequently, the lid 52 for press will be held at the carrier housing 46. 
[0034] 

And as the carrier unit 40 mentioned above, where hold section 32A is equipped, a trial will be 
performed in a predetermined ambient atmosphere to a bare chip 60. 
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[0035] 

Repeat use of the above contact sheets 44 will be carried out in such a trial to the new bare 

chip 60 with which it is equipped with a predetermined number. 

[0036] 

Before presenting such a trial, each bump 44B has the approximate circle drill-like configuration 
so that it may be expanded to drawing 5 (A) and may be shown at the beginning. Moreover, as 
the latest section of bump 44B is expanded and it is shown in it at drawing 6 (A), minute 
concavo-convex 44a is formed in the whole front face. 
[0037] 

Next, the latest section of bump 44B will have predetermined crushing cost, and will be 
contacted by the electrode surface of a bare chip 60 by the predetermined pressure so that it 
may be expanded to drawing 5 (B) and drawing 6 (B) and may be shown, when a trial is presented 
with the contact sheet 44. 
[0038] 

Then, by carrying out repeat use of the contact sheet 44 of one sheet to the bare chip 60 of a 
predetermined number, the latest section of each bump 44B' is crushed, and serves as the 
approximate circle frustum configuration of having a flat side so that it may be expanded to 
drawing 5 (C) and drawing 6 (C) and may be shown. Flatness side 44fs with such each smooth 
bump 44B' does not have minute irregularity as shown in drawin g 6 (A). 
[0039] 

Therefore, when used more than the count of predetermined, without being exchanged in the 
contact sheet 44 of one sheet, there is a possibility that the electrical installation the contact 
sheet 44 and between bare chip 60 may become uncertain. 
[0040] 

Then, in the 1st example of the recovery approach of the electrode concerning this invention, 
the imprint plate 10 which has predetermined thickness as shown in drawing 1 (A) beforehand is 
prepared. The imprint plate 10 is made from the tool steel between the colds (JIS notation SKS, 
SKD) (coefficient of linear expansion: about 1 1.5x10- 6/degree C) which carried out plating 
processing as surface treatment with chromium (coefficient of linear expansion: about 6.2x10- 
6/degree C), and at least, as it is expanded to drawing 2 (A) and shown in 10s of imprint sides of 
one side, it has concavo-convex 10a of predetermined granularity. 
[0041] 

First, as shown in drawing 1 (A), while the contact sheet 44 with which the bump was worn out is 
arranged, the above-mentioned carrier unit 40 equipped with the imprint plate 10 instead of the 
bare chip 60 is arranged in the thermostat 1 2 which maintains whenever [ predetermined room 
air temperature ]. It shall have a thermostat 12 in the heat regulator which can adjust indoor 
temperature to adjustable. 
[0042] 

The imprint plate 10 is laid on the common flat surface formed of two or more flatness side 44fs 
(es) so that 10s of the imprint side may contact flatness side 44fs in which each bump 44B' in a 
thermostat 12 was worn out in that case. Therefore, the imprint plate 10 will be supported by 
flatness side 44fs of two or more bump 44B\ It is pressurized by the energization force of a 
spring 54 by the predetermined pressure along the direction which the arrow head F shown in 
drawing 1 (A) shows through the press object 56 in that case. The welding pressure is set as the 
range of one bump 44B per 1g or more abbreviation [ 100g or less ]. When it is less than 1g of 
bump 44B per abbreviation whose welding pressure is one piece according to verification by the 
artificer of this application, per [ whose welding pressure there is almost no effectiveness of 
recovery and is one piece / bump 44B ], when exceeding 100g, and the protrusion height of 
bump 44B becomes lower than criteria too much and crushing of the tip of bump 44B serves as 
size comparatively Since it was checked that the problem of exerting comparatively big damage 
on the electrode of an inspected object arises, the welding pressure is set as the range of one 
bump 44B per 1g or more abbreviation [ 100g or less ]. 
[0043] 

Drawing 3 (B) expands the condition of the point of bump 44B' immediately after 10s of imprint 
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sides having contacted flatness side 44fs, and pressurizing them, and is shown. By this, the point 
of bump 44B' will be pressed by concavo-convex 10a of the imprint plate 10, and comparatively 
coarse concavo-convex 44ps will be formed so that clearly from drawing 3 (B). 
[0044] 

Next, the temperature in a thermostat 1 2 is made to go up by the range from reference condition 
to [ from 80 degrees C or more ] 150 degrees C, and is maintained 5 minutes or more. In 
addition, the temperature and the period to maintain in a thermostat 12 are preferably set up in 
about 15 minutes at the room temperature of 150 degrees C. 
[0045] 

Therefore, the imprint plate 10 and the contact sheet 44 [ when it expands in the direction which 
the arrow head E of drawing 1 (A) shows along with the temperature rise of a room temperature, 
respectively ] Since the coefficient of thermal expansion of base material 44M is set as size 
rather than the coefficient of linear expansion of the imprint plate 10 as mentioned above, the 
contact sheet 44 will resist mutual frictional force concavo-convex 44ps and 10s of imprint sides 
shown in drawing 3 (B), and will be relatively prolonged in size as compared with the elongation 
of the imprint plate 10. Consequently, the field in which concavo-convex 44ps is formed will be 
further deleted by relative sliding of about dozens of micrometers to minute irregularity of 
contact sheet 44 and 10s of imprint sides of bump 44B' 10a, and 44ms of irregularity of 
granularity with the finer surface roughness as shown in drawin g 3 (C) will be formed. 
[0046] 

Then, as contact sheet 44" which has bump 44B" by which recovery was carried out is shown in 

drawing 1 (B), it is taken out from the carrier unit 40. 

[0047] 

Therefore, 44ms of comparatively detailed irregularity corresponding to the press and sliding of 
minute concavo-convex 10a of 10s of imprint sides in the imprint plate 10 will be formed in the 
latest field 44es of bump 44B", without applying comparatively big thrust so that it may be 
expanded to drawing 2 (B) and drawin g 3 (D) and may be shown. 
[0048] 

Moreover, as mentioned above, by heating, since it becomes easy to transform bump 44B, 

formation of above-mentioned irregularity becomes easier. 

[0049] 

Drawing 4 (A), (B), and (C) show the condition of each process of bump 44B' in the example of a 

comparison verified by the artificer of the invention in this application, respectively. 

[0050] 

In the example of a comparison, it considers only as what the contact sheet 44 with which bump 
44B' as expanded to drawing 4 (A) like an above-mentioned example and shown in the above- 
mentioned carrier unit 40 was worn out is arranged, and is equipped with the imprint plate 10 
same instead of being a bare chip 60 as mentioned above, without being heated like an above- 
mentioned example in performing recovery of an electrode. 
[0051] 

In this example of a comparison, bump 44B' is pressurized with the imprint plate 10 by the same 
predetermined pressure as an above-mentioned example along the direction which the arrow 
head F shown in drawing 1 (A) shows according to the energization force of a spring 54 through 
the press object 56. Drawing 4 (B) expands the condition of the point of bump 44BC immediately 
after 10s of imprint sides having contacted flatness side 44fs, and pressurizing them, and is 
shown. By this, the point of bump 44BC will be pressed by concavo-convex 10a of the imprint 
plate 10, and comparatively coarse concavo-convex 44ps will be formed so that clearly from 
drawing 4 (B). 
[0052] 

Next, the contact sheet which has bump 44BC by which recovery was carried out is taken out 

from the carrier unit 40. 

[0053] 

Therefore, comparatively coarse concavo-convex 44ps corresponding to the press of minute 
concavo-convex 10a of 10s of imprint sides in the imprint plate 10 will be formed in the latest 
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field of bump 44BC so that it may be expanded to drawing 4 (C) and may be shown. 
[0054] 

Consequently, in the approach of the example of a comparison, it was checked that 44ms of 
comparatively detailed irregularity which is obtained in the example 1 of this application is not 
formed. 
[0055] 

In addition, in the invention in this application, effectiveness which applied the file to the 
connection side of bump 44B will be acquired by relative sliding between 10s of imprint sides and 
bump 44B which were mentioned above, moreover, as compared with the case where it imprints 
only by press, spacing of the irregularity will be more narrow, and irregularity will be formed 
certainly. 
[0056] 

Drawing 10 (A), (B), and (C) show typically each process in the 2nd example of the recovery 

approach of the electrode concerning this invention. 

[0057] 

Drawing 10 (A) The contact sheet 80 used for the example shown in - (C) has two or more bump 
84B in the array corresponding to the electrode group of the bare chip 60 connected electrically 
in base material 84M, as shown in drawing 10 (A). The tip of each of that bump 84B has 
projected only predetermined height from the front face of base material 84M. Minute concavo- 
convex 84a is formed in the whole front face at the tip so that it may be expanded to drawing 1 1 
(A) and may be shown. 
[0058] 

Each bump 84B is electrically connected to the pad (un-illustrating) through conductor-layer 
84C made from copper foil. The pad is formed in the both ends which project towards the 
exterior from the both ends of the above base members 42 in base material 84M, respectively. 
Each bump 84B is formed in the gold (Knoop hardness: 80-200) or copper (Knoop hardness: 250- 
320) used as a base material in the shape of an approximate circle drill with the ingredient with 
which the predetermined crystal object 86 was mixed by abbreviation homogeneity. 
[0059] 

When a base material is gold, the crystal object 86 has the degree of hardness which consists of 
a golden degree of hardness size, is made from PARAJUUMU (Pd) with a particle diameter [ with 
comparatively high electrical conductivity ] of about 2-3 micrometers, and (Knoop hardness:250- 
350), and is mixed with the content of about 15 - 20% / vol extent. 
[0060] 

Moreover, when a base material is copper, the crystal object 86 has the degree of hardness 
which consists of a copper degree of hardness size, is made from nickel (nickel) with a particle 
diameter [ with comparatively high electrical conductivity ] of about 2-3 micrometers, and 
(Knoop hardness:300-490), and is mixed with the content of about 15 - 20% / vol extent. 
[0061] 

Base material 84M are made for example, from a polyimide resin ingredient (coefficient of linear 
expansion: 35x10-6/degree C) in the shape of sheet metal, and have the thickness of about 40 
micrometers. 
[0062] 

In carrying out recovery of the bump 84B as an electrode of this contact sheet 80, it is the basis 
arranged as mentioned above in the carrier unit 40 with the above-mentioned contact sheet 80 
of one sheet, and recovery of the connection side at the tip of bump 84B will be automatically 
carried out by carrying out repeat use to a bare chip 60. Therefore, the press process and 
heating process of the imprint plate 10 used in the 1st above-mentioned example are made 
unnecessary. 
[0063] 

That is, the latest section of bump 84B will have predetermined crushing cost, and will be 
contacted by the electrode surface of a bare chip 60 by the predetermined pressure so that it 
may be expanded to drawing 10 (B) and drawing 1 1 (B) and may be shown, when a trial is 
presented with the contact sheet 80 in the carrier unit 40. 
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[0064] 

then, by carrying out repeat use of the contact sheet 80 of one sheet to the bare chip 60 of a 
predetermined number, the latest section of each bump 84B' crushes so that it may be expanded 
to drawing 10 (C) and drawing 1 1 (C) and may be shown — having — abbreviation — it becomes 
the approximate circle frustum configuration of having a flat field. As shown in drawing 11 (C), 
minute irregularity will be formed in apical surface 84fs of such each bump 84B' when some of 
two or more crystal objects 86 contained by wear of a base material are exposed. 
[0065] 

Therefore, a field with new minute irregularity will be automatically formed in the latest section 
of each bump 84B' with wear of the base material of the latest section of each bump 84B\ 
[0066] 

In the carrier unit 40 used for the 1st example of the recovery approach of the electrode 
concerning above-mentioned this invention, only the predetermined range is supported relatively 
[ front face / of the base member 42 ] movable to abbreviation parallel by the part in which two 
or more bump 44B which can be set on the contact sheet 44 is formed. 
[0067] 

However, the carrier unit which the structure of the carrier unit 40 does not necessarily need to 
be made in this way, for example, is shown in drawing 12 (A), (B) - drawing 14 (A), and (B) may 
be used. 
[0068] 

In drawing 12 (A) a carrier unit The carrier housing 47 which has hold section 47A in which a 
bare chip 60 or the imprint plate 10 is held like an above-mentioned example, The base member 
43 which forms the pars basilaris ossis occipitalis of hold section 47A of the carrier housing 47, 
The contact sheet 45 arranged through the elastic sheet 41 on the base member 43, It is 
constituted including the lid 52 for press which comes to contain the press object which presses 
the electrode group or the imprint plate 10 of a bare chip 60 to bump 45B of the contact sheet 
45, and the ratchet mechanism 49 which holds the lid 52 for press alternatively in the carrier 
housing 47. In addition, since the structures of the lid 52 for press and a ratchet mechanism 49 
are a lid for press in the 1st above-mentioned example, and the structure and identitas of a 
ratchet mechanism, they omit the duplication explanation. 
[0069] 

The carrier housing 47 is fabricated with the ingredient which has the coefficient of linear 
expansion which consists of coefficient of linear expansion of the above-mentioned imprint plate 
10 size, for example, a resin ingredient. As a resin ingredient, polyether imide (coefficient of 
linear expansion: 56x10~6/degree C) is desirable, for example. As shown in drawing 12 (B), when 
being equipped with the lid 52 for press, the inner circumference section of hold section 47A of 
the carrier housing 47 is formed so that the periphery section of the lid 52 for press may be 
guided and it may position in a predetermined location. Hole 47a by which the conclusion 
member 51 later mentioned around central opening 47b is inserted in the bottom surface part of 
hold section 47A of the carrier housing 47 is formed in four places. 
[0070] 

The contact sheet 45 has two or more bump 45B in the array corresponding to the electrode 
group of the bare chip 60 connected electrically in base material 45M. For example, only height 
predetermined [ front face / of the copper used as a base material / the front face of base 
material 45M to ] in nickel and the tip of each bump 45B which gold plate processing is carried 
out and is formed is projected. Base material 45M are made for example, from a polyimide resin 
ingredient (coefficient of linear expansion: 35x10-6/degree C) in the shape of sheet metal, and 
have the thickness of about 40 micrometers. 
[0071] 

Each bump 44B is connected to pad 45p through the conductor layer made from copper foil. Two 
or more pad 45p is formed in the both ends which project towards the exterior from the both 
ends of the base member 43 in base material 45M, respectively. 
[0072] 

The contact sheet 45 has hole 45a in which the conclusion member 51 is inserted corresponding 
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to hole 47a of the carrier housing 47 around two or more bump 44B. 
[0073] 

The base member 43 is fabricated with the same ingredient as the ingredient of the carrier 
housing 47, and has hole 43a corresponding to hole 47a of the carrier housing 47, and hole 45a of 
the contact sheet 45. 
[0074] 

One of the roles which the elastic sheet 41 arranged just under two or more bump 44B of the 
contact sheet 45 plays is making into homogeneity dispersion in the contact force of bump 45B 
which originates in the protrusion height of each bump 45B like an above-mentioned example. 
[0075] 

As shown in drawing 12 (B), as a conclusion member 51 which concludes the carrier housing 47 
and the base member 43 of each other on both sides of the contact sheet 45, a rivet or a screw, 
and a nut are desirable, for example. 
[0076] 

When such a carrier unit is used, while the contact sheet 45 with which the bump was worn out 
is first arranged like the 1 st above-mentioned example in a bump's recovery, the above- 
mentioned carrier unit equipped with the imprint plate 10 instead of the bare chip 60 is arranged 
in the thermostat 12 which maintains whenever [ predetermined room air temperature ]. 
[0077] 

The conditions of thrust are set up like the 1st above-mentioned example. 
[0078] 

Next, the temperature in a thermostat 12 is made to go up by the range from reference condition 
to [ from 80 degrees C or more ] 1 50 degrees C, and is maintained 5 minutes or more. In 
addition, the temperature and the period to maintain in a thermostat 12 are preferably set up in 
about 1 5 minutes at the room temperature of 1 50 degrees C. 
[0079] 

Therefore, the imprint plate 10, and the base member 43, the carrier housing 47 and the contact 
sheet 45 [ when it expands along with the temperature rise of a room temperature, respectively ] 
Since the coefficient of linear expansion of carrier housing 47 grade is set as size rather than 
the coefficient of linear expansion of the imprint plate 10 as mentioned above, the contact sheet 
45 will resist mutual frictional force 10s of imprint sides, and will be relatively prolonged in size 
as compared with the elongation of the imprint plate 10. Consequently, the irregularity of 
granularity with the finer surface roughness will be formed at the tip of each bump 45B like the 
1 st above-mentioned example. 
[0080] 

Drawing 13 (A) and (B) show other carrier units used for an example of the recovery approach of 

the electrode concerning this invention, respectively. 

[0081] 

In the carrier unit shown in drawing 1 2 (A) and (B), although the carrier housing 47 and the base 
member 43 of each other are concluded by the conclusion member 51 on both sides of the 
contact sheet 45 instead, in drawing 13 (A) and (B), the carrier housing 47 and the base member 
43 of each other are joined on both sides of the contact sheet 45 by adhesives or fusion welding. 
In addition, in drawing 13 (A) and (B), the same sign is attached and shown about the component 
made the same in drawing 12 (A) and (B), and the duplication explanation is omitted. 
[0082] 

Carrier housing 47' is fabricated with the ingredient which has the coefficient of linear expansion 
which consists of coefficient of linear expansion of the above-mentioned imprint plate 10 size, 
for example, a resin ingredient. As a resin ingredient, polyether imide (coefficient of linear 
expansion: 56x10-6/degree C) is desirable, for example. As shown in drawing 1 3 (B), when being 
equipped with the lid 52 for press, the inner circumference section of hold section 47'A of carrier 
housing 47' is formed so that the periphery section of the lid 52 for press may be guided and it 
may position in a predetermined location. In the bottom surface part which forms the base of 
hold section 47'A of carrier housing 47\ opening 47'b is formed in the center. 
[0083] 
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Base member 43' is fabricated with the same ingredient as the ingredient of carrier housing 47', 
and has gage pin 43'P in four places respectively corresponding to hole 45a of the contact sheet 
45. Gage pin 43'P has projected predetermined die length, for example, thickness extent of the 
contact sheet 45, to the field where the elastic sheet 41 is arranged. Let locator-pin 43'P be a 
thing for carrying out the variation rate of the contact sheet 45 similarly according to the 
thermal expansion of base member 43', or the variation rate of contraction while it positions the 
relative position to base member 43' of the contact sheet 45. the base — a member — 43 — ' - 

- a carrier — housing — 47 — ' — hold — the section — 47 — 1 — A — receiving — a relative 
position — fusion welding — the time — positioning — having . 

[0084] 

Also in this example the imprint plate 10, and base member 43', and carrier housing 47' and the 
contact sheet 45 [ when it expands along with the temperature rise of a room temperature, 
respectively ] Since coefficient of linear expansion, such as carrier housing 47', is set as size 
rather than the coefficient of linear expansion of the imprint plate 10 as mentioned above, the 
contact sheet 45 will resist mutual frictional force 10s of imprint sides, and will be relatively 
prolonged in size as compared with the elongation of the imprint plate 10. Consequently, the 
irregularity of granularity with the finer surface roughness will be formed at the tip of each bump 
45B like the 1st above-mentioned example. 
[0085] 

drawing 14 (A) and (B) are used for an example of the recovery approach of the electrode 
concerning this invention, respectively — being the further — others — a carrier unit is shown. 
[0086] 

the carrier unit shown in drawing 13 (A) and (B) — setting — the contact sheet 45 — inserting 

— carrier housing 47' and a locator pin 43, although the 'base member 43 which has P' of each 
other is joined instead — drawing 14 — ( — A — ) — and — ( — B — ) — setting — adhesives - 

- or — fusion welding — contact — a sheet — 45 — inserting — a locator pin — 47 — " — P 

— having — a carrier — housing — 47 — " — the base — a member — 43 — " — mutual — 
joining — having — a thing — ** — carrying out — having . In addition, in drawing 14 (A) and 
(B), the same sign is attached and shown about the component made the same in drawing 12 (A) 
and (B), and the duplication explanation is omitted. 

[0087] 

Carrier housing 47" is fabricated with the ingredient which has the coefficient of linear expansion 
which consists of coefficient of linear expansion of the above-mentioned imprint plate 10 size, 
for example, a resin ingredient. As a resin ingredient, polyether imide (coefficient of linear 
expansion: 56x10-6/degree C) is desirable, for example. As shown in drawing 14 (B), when being 
equipped with the lid 52 for press, the inner circumference section of carrier housing 47 "hold 
section 47" A is formed so that the periphery section of the lid 52 for press may be guided and 
it may position in a predetermined location. In the bottom surface part of carrier housing 47 
"hold section 47" A, opening 47"b is formed in the center. In the surrounding external surface of 
opening 47"b, gage pin 47"P has projected at four places respectively corresponding to hole 45a 
of the contact sheet 45. Gage pin 47"P has projected predetermined die length, for example, 
thickness extent of the contact sheet 45, to the base. Let locator-pin 47"P be a thing for 
carrying out the variation rate of the contact sheet 45 similarly according to the thermal 
expansion of carrier housing 47", or the variation rate of contraction while it positions the 
relative position to carrier housing 47" of the contact sheet 45. The relative position to base 
member 43" of hold section 47'A of carrier housing 47" is positioned at the time of fusion 
welding. 
[0088] 

Base member 43" is fabricated with the same ingredient as the ingredient of carrier housing 47." 
[0089] 

Also in this example the imprint plate 10, and base member 43", and carrier housing 47" and the 
contact sheet 45 [ when it expands along with the temperature rise of a room temperature, 
respectively ] Since coefficient of linear expansion, such as carrier housing 47", is set as size 
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rather than the coefficient of linear expansion of the imprint plate 10 as mentioned above, the 
contact sheet 45 will resist mutual frictional force 10s of imprint sides, and will be relatively 
prolonged in size as compared with the elongation of the imprint plate 10. Consequently, the 
irregularity of granularity with the finer surface roughness will be formed at the tip of each bump 
45B like the 1st above-mentioned example. 
[0090] 

Drawing 15 and drawing 16 show roughly the configuration of the carrier unit stage used for the 
3rd example of the recovery approach of the electrode concerning this invention, respectively 
with the imprint plate fixed head. 
[0091] 

In addition, in drawing 15 and drawing 16 , the same sign is attached and shown about the 
component made the same in the carrier unit in the example shown in drawing 7 and drawing 8 , 
and the duplication explanation is omitted. Moreover, in drawing 1 5 and drawing 16 , the condition 
that some components of the carrier unit in the condition that the lid for press was removed 
were held in the carrier unit stage is shown. 
[0092] 

As the part is shown in drawing 15 and drawing 17 , a carrier unit The carrier housing 1 16 which 
has hold section 1 16A in which a bare chip 60 is held, The contact sheet 44 arranged through 
the elastic sheet 110 on the base member 108 which forms the pars basilaris ossis occipitalis of 
hold section 1 16A of the carrier housing 116, It is constituted including ratchet-mechanism 1 16F 
which hold alternatively the lid for press which comes to contain the press object which presses 
the electrode group of a bare chip 60 to bump 44B of the contact sheet 44, and (un-illustrating) 
and its lid for press in the carrier housing 116. 
[0093] 

In addition, the above-mentioned lid for press which is not illustrated is equipped with the 

configuration in the example shown in drawing 8 , and the same configuration. 

[0094] 

Ratchet-mechanism 1 16F are constituted by the both ends of the carrier housing 1 16 as shown 
in drawing 7 including the hook member which is supported rotatable with a support shaft and 
holds the edge of the lid for press, and the coil spring which energizes a hook member in the 
direction made to engage with the edge of the lid for press, respectively, respectively. 
[0095] 

The carrier unit stage 106 has hold section 106A which holds the carrier housing 116 temporarily 
in the recovery of bump 44B of the contact sheet 44. As shown in drawing 1 5 and drawing 17 , in 
order to regulate the relative position to hold section 106A of the base member 108, the inner 
circumference section of hold section 106A which carries out opening towards the upper part is 
formed so that it may engage with the edge of the base member 108. 
[0096] 

As shown in drawing 16 and drawing 1 7 , the ratchet mechanism of the pair held removable in 
hold section 106A carries out phase opposite of the carrier housing 116 of a carrier unit, and it is 
prepared in the periphery section of hold section 106A. The ratchet mechanism is constituted by 
the wall which forms hold section 106A in the carrier unit stage 106 including the hook member 
112 which is supported rotatable with the support shaft 118 and holds the periphery section of 
hold section 116A of the carrier housing 116, and the coil spring 114 which energizes the hook 
member 112 in the direction made to engage with the periphery section of hold section 1 16A, 
respectively, respectively. 
[0097] 

As shown to drawing 1 7 by the two-dot chain line, the end resists the energization force of a 
coil spring 1 14, and when equipped only with the carrier housing 116 of a carrier unit in hold 
section 106A, or when being removed from hold section 106A, the hook member 1 12 is rotated 
so that it may be isolated out of hold section 106A. On the other hand, when the carrier housing 
116 is held in hold section 106A, the end of the hook member 112 is contacted by the periphery 
section of hold section 1 1 6A of the carrier housing 116 according to the energization force of a 
coil spring 114, as shown in drawing 15 and drawing 1 7 . 
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[0098] 

When recovery is performed about the contact sheet 44 with which the bump was worn out so 
that it may mention later, the imprint plate fixed head is arranged in hold section 116A of the 
carrier housing 1 16 in a carrier unit, as shown in drawing 15 . 
[0099] 

The press object 102 which has fixed side 102a to which the imprint plate 104 is fixed as the 
imprint plate fixed head is shown in drawin g 15 , The body 100 of a lid which has the crevice in 
which the base of the press object 102 is held, It is allotted to each space between the crevice 
of the base of the press object 102, and the comparatively deep crevice of the body 100 of a lid, 
respectively, and is constituted including two or more springs 103 which turn the imprint plate 
1 04 to bump 44B of the contact sheet 44, and energize it. 
[0100] 

The base of the press object 102 is inserted movable into the comparatively shallow large 
crevice of the body 100 of a lid. 102n of claw parts which engage with the claw part prepared in 
the lower limit of the body 100 of a lid carries out phase opposite, and they are formed in the 
edge of a part at which the press object 102 is inserted. [ two or more ] By this, the press 
object 102 will be held at the body 100 of a lid in the condition of having been energized by the 
energization force of two or more springs 103. 
[0101] 

One field of the imprint plate 104 made from a metallic material or a ceramic ingredient is being 
fixed by adhesion or the conclusion implement to fixed side 102a. Irregularity with predetermined 
flatness and predetermined surface roughness is formed in the field of another side of the 
imprint plate 104. In addition, the imprint plate 104 may be formed in the press object 102 and 
one, without being restricted to this example. Moreover, the press object 102 may be formed in 
the body 100 of a lid, and one, for example, without two or more springs 103 intervening. 
[0102] 

On the other hand, the lid for press of a carrier unit (unHllustrating) is held by the ratchet- 
mechanism 1 16F at the carrier housing 116, when a trial is performed to a bare chip 60. 
[0103] 

100s of female screw sections in which the male screw section of the load cell mentioned later 
is inserted is prepared in the abbreviation center section of the upper part of the body 100 of a 
lid. 

[0104] 

Drawing 18 shows roughly the whole sliding equipment configuration to which the contact sheet 
44 is relatively moved to the imprint plate fixed head in the process of the recovery about bump 
44B of the contact sheet 44. 
[0105] 

sliding equipment be constitute including the table device section which make it move in the 
predetermined direction , and the pressurization device section which the imprint plate fixed 
head be hold [ section ] and make a predetermined pressure act on bump 44B of the imprint 
plate 104 and the contact sheet 44 while fix the carrier unit stage 106 holding the carrier 
housing 1 16 with which it be allot on the base member 120 , and the contact sheet 44 be hold . 
[0106] 

The pedestal 1 22 matched with the table device section on the base member 1 20, and X shaft- 
orientations stage member 1 26 moved by the ball screw member 1 24 supported by the pedestal 
122, Y shaft-orientations stage member 130 moved in the direction of an axis of the ball screw 
member 124 by the ball screw member 132 supported by X shaft-orientations stage member 126 
along the direction which carries out an abbreviation rectangular cross, It is constituted including 
the rotation stage 136 which is supported rotatable by the stage supporter 134 allotted to Y 
shaft-orientations stage member 130, and holds a carrier unit. 
[0107] 

A pedestal 122 consists of a handstand surface part which carries out breadth extension in the 
direction which an arrow head Z shows to an abbreviation perpendicular to the flat part formed 
along the direction which the arrow head X in drawing 1 8 shows, and a flat part. 
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[0108] 

X shaft-orientations stage member 126 is guided with a guide rail 168, and is supported by the 
ball screw member 124 movable through the nut. The both ends of the ball screw member 124 
are supported by the edge which met in the direction which an arrow head X shows in drawing 18 
in the flat part of a pedestal 122, respectively. The output shaft of the drive motor 160 fixed to a 
pedestal 122 through moderation device 160GH, such as an epicyclic gear device, is connected 
with one edge of the ball screw member 124. In addition, as for a drive motor 160, a linear motor, 
a stepping motor, a servo motor, etc. may be used. A drive motor 1 60 and each drive motor 
mentioned later are controlled by the control unit 150 mentioned later. 
[0109] 

Y shaft-orientations stage member 130 is supported by the inner circumference section of X 
shaft-orientations stage member 1 26 movable along the perpendicular direction at space with 
the guide rails 128A and 128B by which pair opposite arrangement is carried out. Moreover, Y 
shaft-orientations stage member 130 is supported by the ball screw member 132 movable 
through the nut. The both ends of the ball screw member 132 are supported by the edge which 
met perpendicularly in drawing 18 in X shaft-orientations stage member 126 at space, 
respectively. The output shaft of the drive motor 1 62 fixed to X shaft-orientations stage member 
126 through moderation devices, such as an epicyclic gear device, is connected with one edge of 
the ball screw member 132. As for a drive motor 162, a linear motor, a stepping motor, a servo 
motor, etc. may be used. 
[0110] 

The drive motor 164 is being fixed to the center section of the stage supporter 134 fixed to the 
top face of Y shaft-orientations stage member 1 30. The stage supporter 1 34 is being fixed to 
the top face of Y shaft-orientations stage member 130 through the notch of X shaft-orientations 
stage member 126. It connects with the output shaft of a drive motor 164 inside the center of 
the disk section of the rotation stage 136 through moderation device 164GH. The side 
attachment wall of the rotation stage 136 is supported by the upper part of the stage supporter 
134 rotatable through bearing 137. As for a drive motor 164, a linear motor, a stepping motor, a 
servo motor, etc. may be used. 
[0111] 

This will rotate the rotation stage 136 to the circumference of the medial-axis line of Y shaft- 
orientations stage member 130, and the medial-axis line of the stage supporter 134, when a drive 
motor 1 64 is made into an operating state. 
[0112] 

The carrier unit stage 106 is being fixed by the conclusion member to which illustration is 
abbreviated, for example, a **** member etc., to the disk section of the rotation stage 1 36. 
[0113] 

The pressurization device section is constituted including Z shaft-orientations stage member 
140 which transmits thrust to the imprint plate fixed head, the ball screw member 142 which it is 
inserted in Z shaft-orientations stage member 140, and is supported movable, and the drive 
motor 166 made to rotate the ball screw member 142 while holding the load cell 138 which 
detects the thrust to bump 44B through the imprint plate fixed head, and a load cell 138. 
[0114] 

The both ends of the ball screw member 142 are supported by the bracket section of the pair 
prepared in a handstand surface part by having predetermined spacing rotatable, respectively. 
One edge of the ball screw member 142 is connected with the output shaft of the drive motor 
166 fixed to a handstand surface part through moderation device 166GH. As for a drive motor 
166, a linear motor, a stepping motor, a servo motor, etc. may be used. 
[0115] 

Z shaft-orientations stage member 140 is guided with the guide rail 144 so that it may be 
inserted in so that the ball screw member 142 may serve as an abbreviation perpendicular to the 
axis through a nut, and it may not rotate. 
[0116] 

The load cell 138 is connected with the body 100 of a lid by thrusting into 100s of female screw 
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sections of the imprint plate fixed head 138s of male screw sections connected with the internal 
sensor section. A load cell 138 sends out the detecting signal Sp which detects the thrust to the 
imprint plate fixed head of Z shaft-orientations stage member 140, and expresses thrust to a 
control unit 1 50. 
[0117] 

The migration direction command signal Sd showing the direction where the reset command 
signal Sr and the carrier housing 1 16 showing the instruction which returns the location of each 
stage member from the host computer for production control with which illustration is omitted to 
a predetermined criteria location should move to a control unit 150, the recovery initiation 
command signal Ss, and the detecting signal Sp from the above-mentioned load cell 138 are 
supplied. 
[0118] 

Moreover, the control unit 150 equips the interior with the memory section 150 in which the 
program data for performing the data showing the set point of the thrust to the imprint plate 
fixed head set up according to the contact sheet 44 or the set point of the movement magnitude 
of the carrier housing 116 (carrier unit stage 106) and recovery etc. are stored. 
[0119] 

The value of the thrust is set up according to the magnitude of bump 44B, for example, let it be 
the range of 1g or more per electrode 100g or less. As an example of the range of the minimum 
in the value of thrust, it considers as the range of 1 g or more per electrode 40g or less. 
[0120] 

The movement magnitude of the one direction of the carrier housing 116 (carrier unit stage 106) 
is set up so that bending of the play of each device and the contact sheet 44 etc. may be 
considered, and it may be set up, for example, the relative movement magnitude of bump 44B 
may serve as the 1 -micrometer or more range of 1mm or less. As an example of the range of the 
minimum in the relative movement magnitude of bump 44B, it considers as the 1 -micrometer or 
more range of 100 micrometers or less. 
[0121] 

In the recovery by the 3rd example in the recovery approach of the electrode concerning this 
invention, first, as shown in drawing 18 , the carrier unit stage 106 in which the carrier housing 
116 with which the contact sheet 44 with which the bump was worn out is arranged was 
attached is held at the disk section of the rotation stage 136 in a predetermined criteria location. 

[0122] 

Next, a control unit 150 sets up the movement magnitude of each stage member so that the 
movement magnitude of the carrier housing 1 16 and the carrier unit stage 106 may serve as a 
predetermined value based on the data in the recovery initiation command signal Ss, the 
migration direction command signal Sd, and the memory section 150. 
[0123] 

A control unit 150 sets up the movement magnitude of the Z-axis stage 140 based on the data 
of the set point of the thrust in a detecting signal Sp and 1 50m of memory sections in that case. 

[0124] 

A control unit 150 forms the pulse control signal Cz according to the set-up movement 
magnitude, and supplies it to the motorised circuit 158. Based on the pulse control signal Cz, a 
driving signal shall be supplied to the motorised circuit 158. 
[0125] 

Then, a control unit 150 forms the pulse control signals Cx, Cy, and Cr so that it may move the 
carrier housing 1 1 6 and the carrier unit stage 1 06 only once [ at least ] according to the set-up 
movement magnitude, and it supplies them to the motorised circuits 152, 154, and 156, 
respectively. Based on the pulse control signals Cx, Cy, and Cr, a driving signal shall be supplied 
to the motorised circuits 152, 154, and 156 to drive motors 160, 162, and 164, respectively. 
[0126] 

Thereby, only the specified quantity is made to move relatively bump 44B of the contact sheet 
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44 in the carrier housing 1 16 in the predetermined direction once to the imprint plate 104. 
[0127] 

Therefore, the comparatively detailed irregularity corresponding to the press and sliding of an 
imprint side of minute irregularity in the imprint plate 104 will be formed in the edge at which the 
bump was worn out, without applying comparatively big thrust like the case of the 1st above- 
mentioned example. The irregularity is spacing of for example, about 0.1 -micrometer or more 50- 
micrometer or less extent, and is formed in about 0.001 -micrometer or more height of 5 
micrometers or less. As range of the minimum of the irregularity, it is spacing of about 0.1- 
micrometer or more 50-micrometer or less extent, and considers as the range of about 0.002- 
micrometer or more height 3 micrometers or less, for example. 
[0128] 

Moreover, in this example, since it is not necessary to heat like [ in the case of the 1st 
example 1 control of the amount of sliding in recovery is easy, and it can process comparatively 
for a short period of time, consequently is more suitable for mass-production nature. 
[0129] 

And that thrust should be canceled, a control unit 1 50 forms the pulse control signal Cz, and 

supplies it to the motorised circuit 158. 

[0130] 

The carrier housing 116 with which the contact sheet by which recovery was carried out is held 
is removed from the carrier unit stage 106. In that case, a control unit 150 forms the control 
pulse signals Cx, Cy, Cr, and Cz, and supplies them to the motorised circuits 152, 154, 156, and 
1 58 so that it may return the location of each stage member to a predetermined criteria location 
based on the control signal Sr supplied. 
[0131] 

After being equipped with a bare chip 60 and the lid for press, the hold section of IC socket 30 
will be equipped with the removed carrier housing 1 16 as a carrier unit like an above-mentioned 
example. 
[0132] 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (A) and (B) are drawings showing typically each process of the 1st example of the 
recovery approach of the electrode concerning this invention, respectively. 
[Drawing 2] (A) is a fragmentary sectional view with which is a fragmentary sectional view with 
which explanation of each process is presented, and a bump's point in the process shown in 
drawing 1 (B) expands (B) partially, is shown [ a bump's point in the process shown in drawing 1 
(A) is expanded partially, and is shown, and ], and explanation of each process is presented. 
[Drawing 3] (A) t (B), (C), and (D) are fragmentary sectional views with which a bump's point in 
each process of the 1st example of the recovery approach of the electrode concerning this 
invention is expanded partially, and is shown, respectively, and explanation of each process is 
presented. 

[Drawing 4] (A), (B), and (C) are fragmentary sectional views with which a bump's point in each 
process of the example of a comparison is expanded partially, and is shown, and explanation of 
each process of the example of a comparison is presented, respectively. 
[Drawing 5] (A), (B), and (C) are drawings with which explanation of each process at which a 
bump's tip is worn out by use is presented, respectively. 

[Drawing 6] A bump's tip which a bump's tip is expanded partially, respectively, and (A), (B), and 
(C) are shown, and is shown in drawing 5 (A), (B), and (C) is drawing with which explanation of 
each process worn out by use is presented. 

[Drawing 7] It is the fragmentary sectional view showing an example of the socket for 
semiconductor devices equipped with the contact sheet with which the 1st example and the 2nd 
example of the recovery approach of the electrode concerning this invention are applied. 
[Drawing 8] It is the fragmentary sectional view showing roughly the configuration of the carrier 
unit in the example shown in drawing 7 . 

[Drawing 9] It is a top view in the example shown in drawing 8 . 

[Drawing 10] (A), (B), and (C) are the fragmentary sectional views expanding and showing the 
important section with which explanation of each process of the 2nd example of the recovery 
approach of the electrode concerning this invention is presented, respectively. 
[Drawing 1 1] (A), (B), and (C) are the fragmentary sectional views expanding and showing some 
drawings shown in drawing 10 (A), (B), and (C), respectively. 

[Drawing 12] (A) is the block diagram decomposing and showing the configuration of an example 
of other carrier housing used for the 1st example of the recovery approach of the electrode 
concerning this invention, and a base member, and (B) is the block diagram showing the 
configuration of the carrier unit containing carrier housing in (A). 

[Drawing 13] (A) is used for the 1 st example of the recovery approach of the electrode 
concerning this invention — being the further — others — it is the block diagram decomposing 
and showing the configuration of an example of carrier housing and a base member, and (B) is 
the block diagram showing the configuration of the carrier unit containing carrier housing in (A). 
[Drawing 14] (A) is used for the 1st example of the recovery approach of the electrode 
concerning this invention — being the further — others — it is the block diagram decomposing 
and showing the configuration of an example of carrier housing and a base member, and (B) is 
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the block diagram showing the configuration of the carrier unit containing carrier housing in (A). 
[Drawing 15] It is the sectional view showing the configuration of the carrier unit stage used for 
the 3rd example of the recovery approach of the electrode concerning this invention with the 
imprint plate fixed head. 

[Drawing 16] It is a top view in the example shown in drawing 1 5 . 

[Drawing 17] It is the block diagram decomposing and showing the configuration of carrier 
housing shown in drawing 15 , and a carrier unit stage. 

[Drawing 18] It is the block diagram showing the whole sliding equipment configuration used for 

the 3rd example of the recovery approach of the electrode concerning this invention. 

[Description of Notations] 

10a Irregularity 

10,104 Imprint plate 

10s Imprint side 

1 2 Thermostat 

44 80 Contact sheet 

44B, 44B\ 44B", and 84B and 84B — ' — Bump 

44a, 44ps, 44ms, 84a Irregularity 

44M, 84M Base material 

60 Bare Chip 

86 Crystal Object 

126 X Shaft-Orientations Stage Member 
1 30 Y Shaft-Orientations Stage Member 
136 Rotation Stage 

140 Z Shaft-Orientations Stage Member 
160,162,164 166 Motor for a drive 



[Translation done.] 
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[Drawing 1 7] 
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[Drawing 18] 
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